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The Largest Side-Wheel Pas- 
senger Steamers on the’ 


Great Lakes 


The side-wheel type of steamer still 
prevails to a large extent in the passen- 
ger service on the Great Lakes, and the 
accompanying cut represents what is said 
to be the largest steamer of its type on 
the lakes, if not in the world. This is 
the new steamer “City of Detroit III,” 
which was put in operation during the 
past summer on the Detroit and Buffalo 
service of the Detroit & Cleveland Navi- 
gation Co. However, it will not long 
hold the record for size, since a still lar- 
ger vessel is already under construction 
for another steamship line operating on 
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tom, and is divided into compartments by 
ten transverse watertight bulkheads ex- 
tending to the main deck. The double 
bottom is used for tanks for water bal- 
last and to keep the vessel in trim, the 
tanks being served by pumps of large 
capacity. Amidships in the hull is an 
anti-rolling tank, the lateral movement of 
the water in this being intended to check 
the rolling of the vessel in rough water. 
There are six decks, two below and three 
above the main deck. A very complete 
automatic fire-alarm system is installed, 
and there are fireproof partitions and 
fire doors, while a sprinkler system is 
provided on the lower decks and certain 
other parts of the vessel. The general 
appearance is similar to that of other 
lake boats of the same class, with outside 
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steam-jacketed. The connecting rods are 
25 ft. long between centers. There are 
six marine boilers carrying 160-lb. pres- 
sure and fitted with the Howden hot-air 
forced-draft system; they are arranged in 
three batteries, each having its own 
smokestack. The condensers are of the 
jet type. On the trial trip the vessel 
made a run of 133 miles at an average 
speed of 21 m.p.h. The ship and engines 
were designed by Frank Kirby, of De 
troit, Mich. 


500-FT. SIDE-WHEEL STEAMER: CLEVi 
LAND AND BUFPALO LINE 
As already noted, a still larger steamer 
of the same class is under construction 
and it is expected that this will be 
launched in October. This is for the 


THE Larcest SipE-WHEEL PASSENGER STEAMER: “City oF Detroit III: (Detroit & CLEVELAND NAVIGATION Co.) 
(Copyright, 
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Lake Erie. Both of these great steamers 
have been built by the Detroit Shipbuild- 
ing Co., of Detroit, Mich. 


470-FT. SIDE-WHEEL STEAMER: Detroit 
AND BUFFALO LINE 


The “City of Detroit III” (whose name 
is decidedly awkward, although it may 
be historically interesting) is 470 ft. long 
over all, 455 ft. on the keel, 55 ft. beam 
of hull and 22 ft. deep. The width over 
the decks is much greater than that of 
the hull, extending to the outside line of 
the wheel casings. These casings are 
Practically concealed and do not form a 
Prominent feature of the vessel’s design, 
as in many older side-wheel steamers. 
The hull is of steel, with a double bot- 
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galleries at the upper decks, but there is 
the unusual feature of a set of three 
smokestacks. There are 600 staterooms, 
in addition to special cabins. The decora- 
tions are said to be unusually elaborate. 

The wheels are of the feathering type, 
30 ft: 3 in. diameter over the buckets, 
and each wheel has 11 curved steel 
buckets 14%x5 ft. The 25-in. crank- 
shaft is driven by an inclined three- 
cylinder compound condensing engine, de- 
veloping about 7600 hp. at 30 r.p.m. 
This engine is identical with that of a 
400-ft. steamer built for the same line a 
few years ago. The high-pressure cylin- 
der is 62x102 in., and on each side of it 
is a low-pressure cylinder 92x102 in. 
The cylinders are well lagged but are not 


Cleveland & Buffalo Transit Co., of 
Cleveland, Ohio, and will run between 
the cities of Cleveland and Buffalo. In 
appearance it will be similar to the other, 
but with the very unusual feature of hav- 
ing four smokestacks, and we believe it 
will be the first lake steamer to have this 
arrangement. This new vessel, which 
has not yet been named, will be 500 ft. 
long over all, 58 ft. beam, 96'% ft. wide 
over the guards, and have a displacement 
of 7700 tons. 

The hull is of steel, divided into 12 
compartments by watertight bulkheads, 
and having a double bottom extending 
over the entire length. The doors in the 
bulkheads are operated by hydraulic 
power, controlled from the engine room 
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There will be automatic sprinklers and an 
automatic fire-alarm system, and the 
kitchen or galley will be in a separate 
fireproof compartment. The ship will 
have 500 staterooms, accommodating 
1500 passengers, and will have a total 
capacity for 6000 passengers and 1500 
tons of freight. All rooms will be 
equipped with running filtered water, 
electric light and telephones; ventilation 
will be provided by fans delivering cooled 
air. The main saloon will be 400 ft. 
long, and the dining room will have a 
series of alcoves with bay windows so as 
to afford a good view from the tables. 
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As to the use of side wheels instead 
of screws for propulsion, the company 
states that the former system has been 
adopted as affording maximum comfort 
to passengers, although it is thought to 
cost more for construction and operation. 
The engine is of the three-cylinder com- 
pound inclined type, having a high-pres- 
sure cylinder 66x108 in. and two low- 
pressure cylinders 96x108 in. It will 
drive feathering wheels 30 ft. diameter 
over the buckets. At 30 r.p.m. the en- 
gine will develop about 9500 hp. and give 
a speed of about 22 m.p.h. The boiler 


" equipment will include six single-end and 
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three double-end marine boilers, eac 
ft. diameter, and these will have 24 
naces 56 in. diameter. They will b. 
ranged in four batteries, each with 
own smokestack, the height from 
to top of stack being about 80 ft. 
bunkers will have capacity for 600 : 
of coal. There will be three t 
generators, supplying current for 
motors and over 5000 lamps. 

For convenience and safety in 
handling of so large a vessel 
the harbors, the vessel will be pro- 
vided with double rudders, one at eact 
end. 


A Great Reservoir of Oil Fue 


The problem of the fuel resources of 
the Devonian and Utica black shales is 
not so much a question as to the quantity 
of the shales as of the quantities of the 
fuel contained, and of the practicability 
of its utilization. 

The Devonian black shale underlies 
portions of lowa, Missouri, Arkansas, 
Alabama, Tennessee, Kentucky, Virginia 
West Virginia, Illinois, Indiana, Michi- 
gan, Ohio, Pennsylvania, and New York; 
in thickness ranging from 25 ft. to many 
hundreds of feet. The Utica shale, which 
is generally much thinner than the black 
shale of the Devonian, is exposed over 
somewhat restricted areas of the north- 
ern Appalachian trough. 

The amounts of. organic matter con- 
tained in these shales varies from point 
to point, but the percentage-is in general 
greatest in the regions where the shale is 
of moderate or even minor thickness. In 
portions of Michigan and Indiana the 
Devonian black shale is said to have 
sometimes been burned, being first ig- 
nited by some other fuel. It is stated, on 
the authority of Ohio River fishermen, 
that this shale, known in southern Indi- 
ana as the New Albany shale, has burned 
at its outcrop for a long time after ig- 
nition. On the shore of Sulphur Island, 
Monroe County, Michigan, where the 
shales are very strongly bituminous, 
beach fires are reported (Geological 
Survey of Michigan, Vol. VII, Part I, 
p. 26) to have burned in the shale as 
long as sixteen months. 

Comparatively few analyses seem to 
have been made of the Devonian black 
shale on account of its relatively small 
percentage of organic matter. The fol- 
lowing are given by Hans Duden in the 
21st Annual Report of the Department of 
Geology and Natural Resources of Indi- 
ana, pp. 108-119: 


Water expelled at 100°C 0.50 
Volatile organic matters 14.16 
Fixed carbon 9.30 
Silica 50.53 
’Pyritic iron and al i 25.30 
Calcium oxide 0.09 
Magnesium oxide 0.12 


100.00 


By David White* 


When the rich deposits of iron 
ore have all been used up, the 
world will have to develop its 
stores of low grade ore, which 
are fortunately far more exten- 
sive than the high grade deposits. 
When the petroleum wells of the 
world fail to keep pace with the 
demand for liquid fuel, there are 
great deposits of carbonaceous 
shales from which oil fuel can be 
obtained by distillation. Such 
fuel will be much more costly 
than the present supply from 
oil wells; but the amount obtain- 
able may prove a resource to the 
world when the coal beds are 
empty and the oil pools have 
been pumped dry. . 
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Water expelled at 100°C., during four hours. 0.56 
Volatile organic matters 14.30 23.60 
Fixed organic matters.. ei 

Silicates insoluble in HC| 65.43 
Ferric oxide... . < 8.32 
Calcium oxide. 0.09 
Magnesium oxide ; 0.12 
Sulphur. . 2.08 


100.00 

'The amount of pyrite and alumina changes con- 
siderably in different layers. This piece had 10.367% 
iron pvrite and 14.933°%% alumina. 

According to these analyses, the shale 
in the vicinity of New Albany seems not 
to contain more than 25% of organic 
matter. In his paper Duden describes 
experiments carried out by himself in re- 
tort treatment of the shales at various 
temperatures and determinations of 
paraffin and other products obtained 
thereby. When subjected to red heat in 
the retort, 8.5 lb. of black shale were 
found to yield 45 to 65 gal. of gas, as 
compared to a yield of 105 gal. of gas 
from 5 Ib. of Pittsburgh coal. The shale 
gas is said to have burned with a light 
flame resembling petroleum gas light. 

Mr. Duden prints a manuscript state- 


ment by the superintendent of the |ocal 
gas company, New Albany, relating to 
experiments with the shales, with the 
object of commercial gas production. 
The shale was found to yield 2.2 cu.ft. 
per lb. of gas of 22 cp., the gas being 
therefore, of better quality, though havy- 
ing but 45% of the yield obtained from 
Pittsburgh coal. The experiment which 
was carried on with apparatus suited to 
the use of Pittsburgh coal was judged a 
failure on account of the cost of fue! re- 
quired to bring the bulk of the shales to 
the temperature necessary for gas pro- 
duction. 

Duden found that by selecting retorts 
which insured a quick movement of 
vapors into the condenser it was possible 
to get, at a very low temperature. a 
great percentage of oil without much 
fuel expense. The crude oil was black, 
malodorous, and difficult ‘to refine. By 
using a vacuum presstre of 15 in. he ob- 
tained a nearly colorless oil, without 
much smell. The quantity of ammonia 
naturally varied with the treatment. He 
says: 

Taking into consideration its thick- 
ness of more than 100 ft., the State of 
Indiana possesses in this Devonian slate 
a storehouse of power greater than the 
coal seams, which can furnish an almost 
inexhaustible supply of oils for illum- 
inating, heating and other purposes, pro- 
vided the proper methods of utilization 
are devised. 

Samples of the black shale taken near 
Alpena, Mich., were found to contain 
17.96% volatile matter; 6.49% fixed car- 
bon; 77.55% ash, thus agreeing fairly 
closely with the New Albany shales as te 
total organic matter. 

T. Sterry Hunt found the Devonian 
black shale at Bosanquet, on Lake 
Huron, to lose 12.4% by ignition in a 
closed vessel. No determination of the 
fixed carbon remaining in the black resi- 
due was made. Further description of 
Hunt’s experiments and the products ob- 
tained will be found in his “Chemical 
and Geological Essays.” 

With reference to the native or ‘oil 
and gas content of the Ohio (Devon 0) 
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shale in Ohio, Prof. Orton states that the 
amount of petroleum, “existing as such 
in normal samples,” was found by Prof. 
Lord to be slightly less than one-fifth of 
| per cent., the larger percentages being 
found in the finer sediments. He adds 
(Report of the Geological Survey of 
Ohio, Vol. VI, 1888, p. 413): 


It was therefore certain that the true 
percentage exceeded that reported; fur- 
ther than this, there had, undoubtedly, 
been some loss of petroleum from the 


exposure of the shale, but even on the 
percentages obtained, if the shale series 
is counted at the low average thickness of 


1,000 ft. for its entire area, the total 
amount per square mile passes far beyond 
the limits of clear comprehension. 

Calculations show that it would exceed 
ten million barrels (10,000,000) to the 
square mile, and such figures stand, of 
course, merely for numbers that turn up 
in arithmetical processes, but to which 
we are unable to attach any definite sig- 
nificance further than to recognize in 
them very large numbers. 

The oil stock of the shales is large, as 
thus appears, but the oil production is 
very small. The case, however, stands 
somewhat better with regard to gas. 

The statements quoted above refer 
merely to petroleum and natural gas in 
a free state; not to the products of dis- 
tillation of the shale. They touch the 
real problem but little. 

Before the development of the Appala- 
chian oil fields the richly carbonaceous 
shales of the Utica series were utilized 
for oil production in both the United 
States and Canada. For a number of 
years during the early part of the last 
century these shales are said to have 
been quarried and distilled in the vicinity 
of Utica, N. Y. On account of their 
black, highly carbonaceous character they 
attracted very much attention in eastern 
New York, and in those areas in the 
southeastern part of the state where the 
rocks have been subjected to greater 
metamorphism many of the thinner and 
very rich streaks developed an anthra- 
cite luster. The result was the expendi- 
ture, as narrated by Mather (“Geology of 
New York,” Part I, 1843, pp. 393-396), in 
a number of counties of many thousands 
of dollars in exploration for anthracite 
coal. This region is, however, probably 
the least promising for distillation tests, 
since the more advanced degree of 
metamorphism has presumably caused 
the elimination of the greater part at 
least of the volatile in the shales. Speak- 
ing of the Utica shales, which in the 
Period 1859-61 were used in Canada for 
the distillation of oils with a fair amount 
of success, as reported, Hunt remarks 
(“Geology of Canada,” 1863, p. 784): 

These shales contain very variable 
amounts of combustible matter, and they 
sive, when distilled, besides inflammable 
soe vera of oily matter, which in 

© shales of Collingwood, the richest yet 


ae ned, are equal to4or5%. Though 
a ‘inal results of the retorting of these 


ales are not now available the following 


— of operations at this place may be 
fiven 
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In 1859, works for obtaining these oils 
were erected on the locality of this shale, 
hear the town of Collingwood. Twenty- 
four longitudinal cast-iron retorts were 
set in two ranges, and heated by wood; 
of which 25 cords are said to have been 
required weekly. The shale, broken into 
small fragments, was heated for two or 
three hours; from eight to ten charges 
being distilled in 24 hours. In this way 
it is said from 30 to 36 tons of shale were 
distilled daily and made to ,yield 250 
gallons crude oil, corresponding to about 
3% of the rock. By a further continu- 
ance of the heat, a small additional pro- 
portion of oil was obtained from the shale; 
but it was found more economical to 
withdraw the charge after 24 hours 

The bed of shale available for the pur- 
pose adjoins the works, and was furnished 
ready broken, at 20c. per ton The cost 
of the crude oil from the shale was stated 
by the manufacturers to be l4c. per gal- 
lon. When rectified and deodorized, it 
gave from 40 to 50% of burning oil, and 
from 20 to 25% of pitch and waste, the re- 
mainder being a heavy oil fitted for lub- 
ricating purposes After two or three un- 
successful trials, and the repeated de- 
struction of the works by fire, they were 
at last, in 1860, got into successful opera- 
tion, and a ready market was found for 
the oils. 

Data are, however, wanting to show 
whether the enterprise was remunera- 
tive; and it was after some time aban- 
doned, partly, it is probable, on account 
of the competition of the petroleum of 
Enniskillen, which was about that time 
brought into the market in large quanti- 
ties and at a very low price. 

Should it, however, at any time, be 
found advantageous to renew the experi- 
ment of distilling the bituminous shales 
of this formation, those of Collingwood 
offer very favorable conditions, from 
their accessibility, and also for the ready 
means of transport afforded both by the 
lake and the railway. 


Hunt cites reports by Indians of the 
burning of the Utica shales in their out- 
crop along a shingle beach. 

A sample of the Utica shale in Canada 
was found, by the Canadian Department 
of Mines, to give off 12.6% of volatile 
combustible matter, when ignited in a 
closed vessel, with a further yield of 
8.4% of organic matter when calcined; 
and another yielded 23.7% of combusti- 
ble and volatile substances, thus approxi- 
mating the yield in the samples of De- 
vonian shale from Indiana and Michigan 
already noted. Further details regard- 
ing the tests of the Utica shales will be 
found in Part II of the “Joint Report on 
the Bituminous or Oilshales of New 
Brunswick and Nova Scotia,” printed by 
the Department of Mines, Canada, 1910 
(pp 62-67). 

Another more restricted, source of 
shale-distillation products is found in the 
Platteville shale (Trenton group) in the 
zinc and lead district of southwestern 
Wisconsin and northern Illinois. Picked 
specimens, probably above the average, 
of this shale, which is locally known as 
“oil rock,” are said to have revealed as 
much as 40% of carbonaceous matter; 
and material, presumably of exceptional 
grade, from the Dugdale prospect, west 
of Platteville, is said to have shown a 
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content of 80.25% of volatile matter, with 
7.95% remaining in the thoroughly dried 
shale. This rock is highly variable in 
thickness as well as in richness. Addi- 
tional data, including a gas analysis by 
Rollin Chamberlin, of these shales, which 
are found mingled with the lead and zinc 
ores, and which were for a time experi- 
mentally used as fuels in the boiler room 
at one of the mines, are given in Bulletin 
No. 294 and Folio No. 145 of the Geo 
logical Survey. The boiler test was said 
to be unsatisfactory on account of failure 
to find enough high-grade oil shale’ in 
intimate association with the ores. 

In this connection it may be noted that 
a sample of the Maquoketa shale from 
Carroll County, Illinois, has been found 
to contain 17% of volatile combustible 
matter, and 3.09% of fixed carbon in the 
air-dried sample. The Platteville oil! 
rock and the Maquoketa shale are rela 
tively thin and restricted in their geo 
graphic extent, as compared with the 
black shales of the Devonian and Utica 

Regarding the possible ultimate fuel 
value of the Devonian shale in Kentucky, 
Prof. N. S. Shaler (“Report Geological 


, 


Survey of Kentucky,” n.s., Vol. III, 1877, 
Part I, p. 80) said: 


It may not be out of place to call at 
tention to the prospective value of this 
black shale as a source of future power! 
to the Commonwealth. Its area in Ket 
tucky is probably not less than 18,000 
square miles, and its thickness may 
safely be averaged at 100 ft Assuming 
that it contains, in the shape of frees 
and combined oil, the equivalent of 15° 
of its mass, we see that it is equal to 
18,000 square miles of oi] 15 ft. thick 

Measured by the present price of 
the oil and paraffin it produces, this 
mass of shale might have been regarded 
in 1855 as overvaluing, by many times 
the whole coal deposits of the state. 

At this rate of yield, there would be 
four million gallons to each acre of sur- 
face, and two thousand four hundred 
million to the square mile, so that the 
gross product to the square mile would 
at the present price of these oils, hav« 
been something like a thousand million 
of dollars. 

The finding of flowing wells of light 
and of lubricating oils seemed to mike 
this source of wealth that had dawned 
on the state sink into utter worthless- 
ness. I doubt, however, whether we may 
not fairly look forward to this wonderful 
deposit of organic matter as a futur: 
source of varied and important chemi 
the oil and the paraffin it produces, this 
the regions underlaid by it. There seems 
no room to doubt that the available 
areas of coal oil are being rapidly 
drained of their store, while the con- 
sumption grows apace. The natural re- 
sort will then be to these shales, which, 
even allowing that only one-tenth of the 
estimated quantity is available, will still 
be of far greater value than all the other 
known resources of the state. 


In a later publication (“Man and the 
Earth,” 1905, p. 40), Professor Shaler, 
calculating that the 100-ft.-thick Devo- 
nian black shale in Kentucky will yield 
to distillation probably one-tenth of its 
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mass in oil, paraffin, and related sub- 
stances, adds: 

rhis oil and other burnable materials 
will be won at a much greater cost than 
where they are obtained from wells in the 
fiuid state, but the by-products of the dis- 
tillation to which the rocks are subjected, 
will probably be as valuable as those 
afforded by the naturaloil. ..... 

While the beds which may be distilled 
in order to obtain petroleum and its re- 
lated products, are very extensive and 
widely distributed, we can not with cer- 
tainty look to them as sources of power in 
most parts of the world until the coal 
beds. are effectively exhausted. As a 
source of illuminating oils they are likely 
to be resorted to extensively in the im- 
mediate future, and to serve this use for 
centuries. 

The moisture content of these black 
shales is very low, as might be expected 
of sapropelic deposits approaching so 
closely to the cannel coals in their origin 
and physical characters. The dark color 
of the shale is due to the content of 
vegetable matier. Most characteristic in 
the latter in the Devonian shale is the 
presence of innumerable numbers of 
small, thick (probably resinous or waxy) 
walled bodies, supposed to be mega- 
spores, described by Dawson unaer the 
name Sporangites. The tests of the De- 
vonian black shale seem not to have been 
sufficiently directed toward the quantita- 
tive study of oil distillation. Additional 


data regarding this matter are needed. 
As to the enormous quantities in toto 


of the fuel stored in the black shales of 
the Devonian and Utica, there can be no 
question. The amounts may, on the 
whole, not have been over-estimated, 
although the analyses quoted were prob- 
ably based on picked specimens gathered 
in rich localities; for while in many 
afeas the shales are so lean in carbona- 
ceous matter as not to have invited an- 
alysis, there are doubtless other points 
at which deposits considerably richer 
than those yet analyzed will be found. 

The most difficult problem—the ques- 
tion as to what possible conditions may 
eventually bring about the successful 
commercial exploitation of these shales, 
as the oil fields become exhausted—will 
not be discussed here further than to 
state that David 7. Day estimates that 
economic use can be made of some of the 
Devonian black shales as fuel when the 
price of kerosene reaches 20c. per gal. 
in bulk, or slightly more than double the 
present price, and gasoline reaches 40c., 
three times the present price. 

It must be borne in mind that while 
the black shales, particularly those of the 
Chattanooga, New Albany, Ohio, and 
Genesee, appear to have qualities (pre- 
sumably due to conditions of deposition 
and the nature of the ingredient organic 
débris) better adapted to the production 
of petroleum than most of the shales of 
the later formations, many of the latter 
shales are, however, far richer in organic 
matter and therefore of more value ton 
for ton as fuel resources. 
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The richest black shales and the im- 
Pure or bony cannels, not to mention the 
so Called bone accompanying many coals, 
though individually restricted as to geo- 
graphic extent and relatively small in 
quantity, as compared with the Devonian 
black shale, will doubtless find earlier 
use, both for the combustion engine and 
for the production of illuminating gas 
and oils. Their greater ability to com- 
pete with the natural petroleum is shown 
by the fact that the plants distilling the 
carboniferous canneloid shales in west- 
ern Pennsylvania and southern West Vir- 
ginia were among the last to yield be- 
fore the crushing competition of the oil- 
field petroleums and their byproducts. 

In this connection mention may be 
made of the continued activity in the pro- 
duction of oil from shales of lower Mis- 
sissippian age in Scotland, as recently 
described in the British Geological re- 
ports, and of the efforts of the govern- 
ment of Canada for the revival of the 
oil-shale industry in New Brunswick and 
Nova Scotia. The publications of the 
Department of Mines in Canada (see 
“Joint Report on the Bituminous or Oil 
Shales of New Brunswick and Nova 
Scotia; also on the Oil Industry of Scot- 
land,” 1909), and of the Geological Sur- 
vey of Canada (the “Geology and Min- 
eral Resources of New Brunswick,” by 
R. W. Ells, 1907, pp. 108-114; Summary 
Report for 1908, pp. 134-142; Summary 
Report for 1909, pp. 200-216) contain 
full descriptions of the shale formations; 
of the analytical and other tests; of the 
method of extracting the oils, and of the 
production. 

Most of the ofl shales now under de- 
velopment in eastern Canada belong to 
the Albert shale group, which is probably 
at the base of the Carboniferous, corre- 
sponding in age to the oil shales of Scot- 
land. The oil production from the Albert 
shales from a number of localities in 
New Brunswick was found to range from 
35 to 65 gal. per ton, having a specific 
gravity ranging from 0.892 to 0.925, with 
sulphate of ammonium varying from 67 
to 111 Ib. per ton. The amount of or- 
ganic matter varies widely with the sam- 
ple. In the best grades it may comprise 
more than one-half of the shale. It is 
interesting to note that in the early days 
of the New Brunswick industry several 
thousand tons of the shale were brought 
to the United States for distillation. 

Studies concerning the areal extent, 
thickness, distribution, conditions of de- 
position, and qualities of the Devonian 
black shales are now in progress in the 
U. S. Geological Survey. It is hoped 
that these inquiries may later be ex- 
tended to other richly carbonaceous 
shales and sediments closely approaching 
coal or containing large quantities of 
combustible matter that may, under fa- 
vorable circumstances, eventually be suc- 
cessfully made available for commercial 
use by some processes of distillation. 
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The Army of God-Kno\y 
Where* 


By ALFRED DAMON RUNYO. 
Dedicated to our Civil Enginee: 


No bands are playing gaily when : 
going into action, 
No crowds are cheering madly 1: 
deeds of derring-do; 
They are owing small allegiance | 
flag or faction— 
Their colors on the sky-line an 
war cry, ‘‘Put it through' 


Ahead of bath and Bible and of |! 
peating rifle, 
The flags can only follow to the st 
of their trail; 
They heard the leagues behind th: 
ery mile the merest trifle; 
They mark the paths of safety | 
slower sail and rail. 


Their standards kiss the breezes f; 
Arctic’s cooling ices 
To where the South Pole'’s poki: 
its new-discovered head; 
You can see their chains a-s 
through the lands of rum and s 
And East and West you'll alw: 
thetr unrepining dead. 


No time for love and laughter, wit 
rods upon their shoulders 
No time to think with vain re: 
home or passing friends 
They are slipping down the chasin 
ging up the mighty boulders 
The compass stops from overwo 
path-way never ends 


They slit the gullet of the earth. « 
its hoarded riches 
(But life’s too short for them to stu; 
snatch a rightful share). 
They've a booking on the Congo put! 
in some water ditches; 
A dating to take tea with deat! 
make it by a hair! 


You will find their pickets watchin; 
unexpected places; 
You will hear them talking free! 
The-Things-T hat-Can't-Be- Dorm 
Oh, the Faith they speak so strony! 
Hope that’s in their faces 
It lights the gloom of What's-th: 
brightly as the sun! 


No bands are playing gaily and no: 
are madly cheering: 
No telegraph behind them t 
deeds of derring-do; 
But forward goes the legion, nev: 
ing, never fearing— 
Their colors on the sky-line «a: 
war cry, “Put it through! 


Sxterior Fire- 
| 


The Imadequacy of 
escapes was urged by H. F. J 
fire expert and consulting ene! 
the New York State Factory Inv: 
ing Commission, in testifying be! 
Commission on the subject of fir 
tion. He claimed that this 
safety device was more a men: 
a safeguard, due to poor const: 
particularly in limited space M 
ter, speaking from years of stud 
problem, states that vertical fi) 
with fireproof doors, and with a! 
side staircases, are the best p! 
against loss of life by fires 


*Rohemian Magazine. 
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Costs of Leveling Ground 
with an Electric Drag 
Scraper 
By James C. BENNETT* 

rhe gold-dredging industry of Cali- 
fornia has given rise to a method of 
leveling ground that offers possibility of 
a considerably more general application 
than has been developed to date. The 
method, by the electric drag scraper, was 
originated in the Oroville field, where one 
of the dredging companies was required 
by the municipality to restore to an ap- 
proximately level surface the ground that 
it had dredged within the city limits. 
Although some such leveling had been 
done by means of horses and scrapers, 
prior to the development of the electric 
drag scraper, it had been on small tracts 
only, and the cost had been almost pro- 
hibitive when the acreage involved 
amounted to more than one or two, or 
possibly three, acres. 

A few months ago, the writer was 
called upon to arrange for grading a 
piece of ground. The work involved 
leveling down some piles of gravel to a 
grade suitable for building lots, making 
a roadway 60 ft. wide by 600 ft. long, 
half the width being a cut and the re- 
mainder a fill, and filling a large water 
hole to a grade above the level of stand- 
ing water. Practically all previous work 
had been done by owners on force ac- 
count, and, since the only object to be 
gained was to level the ground to any 
convenient grade, no attempt had been 
made to determine the yardage involved, 
hence no unit cost was available. The 
nearest approach was based on the cost 
per acre, which ranged from $175 to 
$200 per acre. In this, however, it was 
impossible to secure any suggestion even 
as to the approximate yardage repre- 
sented. 

In preparation for the proposed work, 
an attempt was made to determine the 
approximate yardage involved by a rough 
measurement, but without success. Some 
idea may be gained of the difficulties of 
making measurements on ground of this 
character from the statement that, for 
purposes of railroad construction in this 
field, it was found necessary to make 
cross-sections at 10-ft. intervals. Aa 
estimate based on previous acreage costs 
would be unreliable in this instance, 
owing to the necessity of working to 
grade. The writer and the contractors 
made a joint estimate of the time re- 
quired to do the work. As the approxi- 
mate daily expense was known within 
fairly narrow limits, this afforded the 
most equitable basis of cost. 

Seventy-five working days was agreed 
upon as sufficient time to complete the 
work. This was to include lost time on 
account of repairs, setting deadmen, 
mone lines and blocks, and moving ma- 


“*2911 Gee St., Sacramento, Calif. 
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chine from one position to another. Dur- 
ing, and upon completion of the work, 
the following data were obtained: 


Daily Expenses 


1 Winchman........... $5.00 

2 Helpers @ $2.50... 5.00 

1 horse (for movi lines, ete.) 1.00 

133.33 kw-hr. @ 2c... 3.00 

Making a total daily cost of $14.00 
Time required 

No. days actually serapi 62 


No. days moving lines on winch 
and making repairs. . 10 


Making total days worked.. oe 72 


No. working days in which no 
work was done...... 10 
Making cages working time 


days..... 82 
Costs 
72 days @ $14.00.. $1008 00 
Repairs, materials only. : 35.00 
4-horse team, man and scraper, 
surfacing street Oe eer. 10.00 
600 ft. = a hai 1}-in. haul- 
Siar Yo aha Mallee 54.00 
000 ee second hand, j-in. ‘back ee 
) 
Depreciation ‘at 10%... a 20.00 
Making a total cost of... "$1257.00 


In the foregoing figures as will be 
noticed, a charge is made against the job 
for the full cost of the ropes. In doing 
this, the job is being charged with a little 


_ __ ENG NEws 


SECTION THROUGH BUCKET USED ON 
ELectric DRAG SCRAPER 


more than is really legitimate, as the 
same ropes are good for probably two 
to three thousand yards additional. Also, 
the depreciation charge is probably lib- 
eral, as there is very little severe wear 
and tear on anything but the scraper. 

A close tally was kept of the number 
of trips made, or loads hauled, and, from 
time to time, the loads were measured. 
An average of- 1% cu.yd. per trip is be- 
lieved to be very nearly correct. The 
total amount of material moved, based 
on the number of trips made, was 15,300 
cu.yd. The actual cost per cubic yard 
was thus 8.2c. 

For the 62 days of actual scraping, the 
average running time was seven hours 
per day. 


Average length of haul...................175 ft. 
Average day's duty................ .247 euyd. 
Largest day's duty.......... , ....425 euyd 
Average hourly duty................ .35.2 eu.yd. 


THE EQUIPMENT 


The equipment consisted of a winch, 
motor, transformers, drag scraper, haul- 
ing and back lines, and snatch blocks. 
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The winch was of the type commonly 
used on gold dredges, having been taken 
from a dismantled dredge. It was driven 
by a 50-hp. motor, through one belt and 
two gear reductions, giving a rope speed 
—both lines—of about 130 ft. per min. 
There was but one drum on the winch, 
having a central flange to separate the 
ropes. The hauling speed proved a very 
satisfactory one, but the return rope 
should have been speeded up to at least 
150 ft., and possibly would have worked 
satisfactorily at 175 ft. per min. In fit- 
ting up the winch for the scraping work, 
the original cast-iron frame was dis- 
carded in favor of a much lighter timber 
frame, in which skids were mad. a part 
of the machine. Sor transmitting cower 
from the transformers to the motor, an 
armored three-conductor cable was used. 
This permitted the winch to be moved 
about the field with its own power, and 
made unnecessary any moving of trans- 
formers. During the execution of the 
work, the winch was moved twice, that 
is, had three positions, including the 
original. 

The transformers were not disturbed 
after being originally connected, as the 
nature of the ground permitted the selec- 
tion of a location within reach of the 
several positions of the winch. The 
power company made no extra charge 
for running the necessary pole line— 
some five or six hundred feet—and con- 
necting the transformers and motor. 

The scraper was made of 2-in. planks, 
the cross-section being of the shape 
shown by the accompanying sketch. The 
inside measurements were 18x18 in. and 
it was 12 ft. wide. A little experimenting 
was necessary at the beginning of the 
work to determine the correct angle at 
which the bail irons should be set. It 
was found necessary to make one or two 
changes of this angle during the progress 
of the work, owing to different conditions 
of ground and material. The planks were 
well strapped together with bar steel, and 
the ends were of steel plate. One, and 
some of the time two, pieces of rail were 
fastened to the top of the scraper for 
added weight. Both hauling and back 
lines were second-hand mine hoist ropes, 
in very good condition, but discarded for 
mine use in compliance with state mining 
laws. With the exception of one or two 
small portions of the work, the hauling 
line ran over only one snatch block, while 
the back line ran over three blocks a 
large portion of the time. A fairly lib- 
eral use was made of deadmen, it being 
more economical than to move the winch. 


ooo 


Ice Cream Diet for fanama Canal 
Engineers—During the fiscal year of 1911- 
12 the government ice-cream plant made 
138,551 gal. of ice cream, valued at nearly 
$111,000. The demand for ice-creain 
grows steadily, and to insure the quality, 
fresh milk and cream are imported from 
the United States in refrigeration, for its 
manufacture. [Canal Record.”’] 
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Sanitation of Water Supplies 


Sanitary Control of Watersheds for 
Unfiltered Water Supplies 
By Wa. T. SepGwicKk* 


Many of the smaller water-supplies 
and some of the larger ones cannot be 
filtered or disinfected. It should be real- 
ized that even when the population on a 
drainage area is small the water from it 
is liable to pollution from hunters, fish- 
ers, trampers or loggers. As a safeguard 
the city or water company should own as 
much as ‘possible of the drainage area 
and, however much or little it may own, 
it should clean up the drainage area and 
then keep it clean by sanitary inspection. 
Skating, boating and fishing should be 
prohibited. 

In Massachusetts, cities and towns may 
apply to the State Board of Health for 
the establishment of rules for the sani- 
tary protection of water-supplies [also in 
at least one other state—New York— 
Ep.]. By this means and by long stor- 
age, Cambridge, Mass., has continued to 
use a surface water-supply from a well 
populated drainage area, without fiitra- 
tion, and has kept its typhoid rate to a 
low figure. 


Purification of Water by Storage 
By Dr. A. C. Houstont 


The purification of water by storage is 
discussed under three main heads: (1) 
Sedimentation; (2) Equalization; (3) 
Devitalization. The following comprise 
the chief conclusions so far arrived .at: 

(1) Storage reduces: (a) the number 
of bacteria of all sorts; (b) the number 
of bacteria capable of growing on agar 
at blood-heat; (c) the number of bac- 
teria, chiefly excremental bacteria, capa- 
ble of growing in a bile-salt medium at 
blood-heat; (d) the number of coli-like 
microbes; (e) the number of typical B. 
coli; (f) the amount of suspended mat- 
ter, color, ammoniacal nitrogen and 
oxygen absorbed from permanganate; 
(gz) the hardness. 

(2) Storage alters certain initial ratios, 
for example (h), it reduces the number 
of typical B. coli to a proportionately 
greater extent than it does the number 
of bacteria of all sorts; (i) the color re- 
sults improve relatively to a greater ex- 
tent than those yielded by the permanga- 
nate test 

(3) Storage, if sufficiently prolonged, 
devitalizes the microbes of water-borne 
disease, e.g., the typhoid bacillus and the 
cholera vibrio. 


*Massachusetts Institute of Technol- 
ogy, Boston, Mass. 


tDirector of Water Examination, Met- 
popesitan Water Board, London, Eng- 
and. 


By Pror. Wm. T. Sepcwick, Dr. A. C. 
Houston, Geo. W. Futter, Dr. 
SAMUEL RIDEAL, M. DiENNERT, 
Geo. A. JOHNSON, Pror. G. 
GAERTNER AND RU- 

DOLPH HERING. 


The papers and discussions 
here presented deal with the 
sanitary protection of water- 
supply drainage areas, and with 
the principal means of water 
treatment now utilized, includ- 
ing sedimentation for clarifying 
purposes; storage for reduction 
of bacteria; filtration and disin- 
fection by hypochlorites, by 
ozone and by ultra violet rays. 


*Abstracts of papers and discussions 
before the International Congress on 
Hygiene and Demography, Washington, 
D. C., Sept. 24, 1912. Our abstract of 
Prof. Sedgwick’s address, and of the dis- 
cussions by Messrs. Diennert, Gaertner 
and Hering are based on notes taken at 
the Congress. The abstract of Dr. Hous- 
ton’s paper is a reprint of the official 
abstract supplied at the Congress. The 
other abstracts are taken verbatim 
from copies of the papers supplied to us 
by the authors. A report of the Con- 
ee appeared in our issue of Sept. 26, 


(4) Storage has a marked “leveling” 
or “equalizing” effect. 

(5) An adequately stored water is to 
be regarded as a “safe” water, and the 
“safety change” which has occurred in a 
stored water can be recognized and 
demonstrated by appropriate tests. 

(6) The use of stored water enables a 
constant check to be maintained on the 
safety of a water-supply antecedent to 
and irrespective of filtration. 

(7) The use of stored water goes far 
to wipe out the gravity of any charge that 
a water-supply is derived from polluted 
sources. 

(8) The use of adequately stored water 
renders any accidental breakdown in the 
filtering arrangements much less serious 
than might otherwise be the case. 


The Purification of Water from 
Standpoints Other than the 
Hygienic Aspect 


By Georce W. FULLER* 


In addition to hygienic purity, a per- 
fectly satisfactory water-supply should be 
of good appearance as to absence of mud, 
vegetable stain, grosser microscopic or- 
ganisms, soluble and suspended iron; 
and it should also be free of offensive 
tastes and odors, excessive hardness and 
abnormal corrosive action on service 
Pipes. 


*Consultin 


Sanitary Engineer, 170 
Broadway, f. 


ew York City 


REMOVAL OF Mup or Tursipi1 


PLAIN SEDIMENTATION-—Fifteen 
ago, or prior to the completion o! 
Louisville tests in 1897, the clarific 
of the muddy water which is so character. 
istic of the majority of American 
was accomplished but partially if a: 
Plain sedimentation when applied « 
best ordinarily removed only 50 to 
of the total suspended matter. 
basins holding several days’ supply, 
as those at Washington, Philade|; 
Pittsburgh, Louisville, St. Louis, Ka: 
City, Omaha, etc., the effluent as deliy- 
ered to the consumers contained for 
weeks at a time sufficient silt and clay to 
make it conspicuously muddy. At times 
the partially settled water contained 
several hundred parts per million of sus. 
pended matter. 

STORAGE RESERVOIRS AND AVOIDANCE Of 
Muppy Water—In some instances the 
basins were large enough to serve as 
storage reservoirs from which the sup- 
ply from the river was shut off at periods 
of very muddy water in the stream. This 
procedure was used to advantage for 
some years at Washington, Baltimore, 
Covington, York, and elsewhere. It is 
expensive and is seldom tried at present 
When the river is muddy for a period ex- 
ceeding the storage capacity of the basin, 
the benefit of the method not only fails, 
but the consumers may have to use 
muddy water for many weeks, diluted to 
a varying extent with clear water. 

COAGULATION AND SEDIMENTATION 
When coagulating chemicals, such as sul- 
phate of alumina or sulphate of iron in 
connection with lime, are added to the 
water, it is possible to obtain a fairly 
clear effluent, provided a proper dose of 
coagulant is used with respect to quan- 
tity and quality of turbidity, and further 
provided that a period of one to two days 
or more is allowed for the particles of 
suspended matter to deposit upon the bot- 
tom of the basin. This method has been 
used at quite a number of places and is 
still in use at St. Louis, Kansas Cit) 
Leavenworth, Omaha, Nashville, etc. It 
is not wholly satisfactory as compared. 
with the results obtained by. filtration, as 
there is no ready way to correct the poor 
results obtained from an inadequate dose 
of coagulant and which correction is 
much more feasible when use is made of 
a filter plant. This method can scarcel) 
be called for ordinary problems a com- 
plete and satisfactory solution of clarify- 
ing muddy water, although its favor has 
been enhanced somewhat recently in con- 
junction with sterilization processes. such 
as the application of hypochlorite of lime 

PLAIN SAND FILTRATION—Sand filters. 
when operated at fairly slow rates, say, 
from two to six million gallons per acre 
per day, are efficient in removing fairly 
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coarse silt in quite large amounts. Fine 
clay particles, however, generally pass 
through the ordinary sand filter even 
when operated at rates much lower than 
what is called standard European prac- 
tice, namely, 100 mm. vertical drop per 
hour, or 2,650,000 gal. per acre per day. 
Experience shows that when the un- 
filtered water contains for several days 
+t a time more than about 30 to 50 parts 
per million of fine turbidity, the effluent 
is liable to suffer from deterioration in 
quality, not only as to its appearance, 
but also bacterially. 

There are some exceptions to the rule, 
but generally speaking, sand filters out- 
side of the New England states and some 
points along the Atlantic seaboard have 
not been successful in treating American 
river waters even after they are sub- 
mitted to prolonged sedimentation. The 
only sand filter plant along the Missis- 
sippi River, for instance, at Rock Island, 
Ill, was abandoned some years ago and 
in its place was built a mechanical filter 
plant, 

SAND FILTERS AIDED BY SEDIMENTATION 
AND COAGULATION—The feature which 
needs especial care is to see that the 
flocci of coagulated masses are removed 
from the water with sufficient care so 
that the surface of the sand bed does not 
become clogged too quickly. Ordinarily 
the water should undergo sedimentation 
for 18 to 24 hours before it reaches the 
sand beds. This feature adds to the cost 
of the complete method and in cases 
where insufficient coagulant is used 
there is some danger from serious clog- 
ging of the sand beds. 

SAND FILTERS AND PREFILTERS—At 
present there are few or no instances 
where decided exception is taken to the 
use of coagulants. Experience has shown 
that it is safe and feasible to use them 
where there is intelligent management. 
Local custom and existing works, how- 
ever, in some instances force a consid- 
eration of methods in which no use is 
made of these very helpful coagulants. 
This has led to efforts to clarify water 
by preliminary filters as well as by sedi- 
mentation before application to ordinary 
sand beds. This is the method in use at 
Philadelphia, Steelton, Wilmington, Al- 
bany, Montreal, and some other places. 
If the river water is not too muddy from 
fine turbidity it is of considerable aid. 
The method has decided limitations, 
however, in that at times of severe flood 
the percentage removal of suspended 
matter is least when it should be most in 
order to prepare the water properly for 
normal sand filtration. 

In several instances coagulation is 
used in conjunction with some straining 
device, such as the practice at Steelton, 
and arrangements of this general order 
are now being installed at Pittsburgh to 
aid the local sand filters. 

. MECHANICAL Fi-ters—Where coagu- 

nts are required, mechanical filters 
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have rapidly come to the front during 
recent years. They have been installed 
or have been recommended for use at 
nearly every [new ?] plant of consider- 
able size, outside of the New England 
states, during the past few years. 

This type of plant ordinarily operates 
at the rate of about 2 gal. per sq.ft. per 
min. When the water is properly coagu- 
lated such filters may satisfactorily per- 
form at rates from 25 to 50 in excess 
of this rate. Such devices deliver a 
water of excellent appearance and under 
proper supervision they are substantially 
as efficient as sand filters in securing 
bacterial removal. These plants have 
recently been built with concrete tanks 
and hydraulically operated gate valves to 
control the operation of the plant, as well 
as automatic appliances to insure a pro 
rata application at all times of solutions 
of chemicals to the varying volume of 
water to be filtered. 

Mechanical filters have been installed 
at Little Falls, New Milford, Louisville, 
Harrisburg, Cincinnati, Columbus, Toledo, 
New Orleans, and at some 300 smaller 
plants. This type of filter constitutes the 
characteristic method now in vogue in 
America for insuring a well clarified 
water-supply from the ordinary American 
rivers which are highly charged with silt 
and clay. Undoubtedly it is the most 
efficient and economital arrangement for 
the majority of American water-purifica- 
tion problems outside of certain areas 
along the Atlantic seaboard. 


CoLor REMOVAL 


For many years it has been known that 
ordinary sand filters will remove from 25 
to 35% of the color or vegetable stain 
from the applied water. Such results 
have been obtained at numerous places in 
New England. It has been the endeavor 
in solving many American problems to 
secure filtered water that does not con- 
tain more than about 10 parts per mil- 
lion of vegetable stain as measured by 
the platinum-cobalt standard. This is ap- 
proximately the dividing line above which 
the color becomes readily noticeable to 
the consumer as seen in a_ glass 
upon the table and especially in a 
porcelain bath tub. Where sand filtra- 
tion will not allow a result as good as or 
better than this to be obtained, there has 
been an effort in a number of places to 
employ coagulants and thus take advan- 
tage of the discolorizing effect of sulphate 
of alumina. This is an important factor 
which was considered in arriving at the 
recent determination in New York City to 
employ coagulation and mechanical fil- 
ters for the treatment of the present 
water-supply from the Croton watershed 
supplying the old city of New York. Sul- 
phate of iron and lime do not give ordi- 
narily a satisfactory color removal, as 
demonstrated at Toledo and elsewhere. 

In some cases intermittent filters, as at 
Ludlow reservoir, Springfield, Mass., have 
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aided in bringing about an unusually high 
removal of color. This seems to be due 
in part to an anaérobic decomposition 
having taken place in the water before 
its filtration. The color unites with iron 
in the water and is precipitated upon 
aération. Another interesting feature 
that has been established at the new filter 
plant at Springfield is that when the 
coagulant is applied as an overdose to a 
part of the water to be treated, it is said 
that the mixture of the entire mass of 
treated and untreated water is decolorized 
to a greater extent by the sulphate of 
alumina than would be the case if the 
same quality of coagulant were to be ap- 
plied at a uniform rate of dosing to the 
full volume of water delivered to the 
purification works. 

When the water to be treated contains 
varying high amounts of both mud and 
color much care is required in adjusting 
the required dose of coagulant to the 
composition of the water. 


MICROSCOPICAL GROWTHS 


Some years ago an unusual effort was 
made to prevent the appearance in water 
supplies of microscopical growths of alge 
and other organisms larger than bacteria 
for the sake of minimizing their influence 
upon cbjectionable tastes and odors. In 
some instances, particularly in Massachu- 
setts with unfiltered supplies, the bottom 
and sides of impounding reservoirs were 
stripped so as to obtain in the exposed 
surface soil only a small quantity of or- 
ganic matter. This practice has not re- 
cently been followed for the large reser- 
voirs for the new water-supply of New 
York City, or elsewhere, particularly if 
the impounded water is muddy at times. 
It.is considered better to aérate and filter 
the water to correct the unfavorable influ- 
ence of these growths rather than to try 
to prevent them. 

Microscopic growths have been killed 
in a large number of instances in Amer- 
ica through the use of copper sulphate 
and to some extent by the use of hypo- 
chlorite of lime. The latter seems to 
have certain limitations and is not in 
such general use as copper sulphate. 

Filters incidentally serve for the re- 
moval of microscopic growths. In some 
instances certain types of filamentous 
growths are likely to give trouble due to 
filter clogging. At Cincinnati experi- 
ences of this kind have been encountered 
and aid has been secured through the ap- 
plication of hypochlorite to the unfiltered 
water. It is a style of problem that re- 
quires special treatment in most cases. 


TASTES AND Opors 


Many surface waters, particularly those 
which are not turbid, contain at times ob- 
jectionable tastes and odors. The latter 
are sometimes due to growths of organ- 
isms themselves. In other cases they are 
due to the disintegration of the organisms 
and to the liberation of certain oils which 
















































a epee opi bagi Sams > Ni Mis Sinem 


et oe 


Sete tree aioe leteay 9° shank 8) 9a te 


CR ee 
eSaceia Serene 


























regs ; eee 
anes A ali ee = A tinh Stee 


702 


are very penetrating in their nature. Still 
other objectionable tastes and odors are 
found in waters that have undergone 
anaérobic decomposition which causes 
offensive gases to be liberated. 

Aération is a great help in the removal 
from water of these properties which pro- 
duce objectionable tastes and odors. 
Combined with filtration, either mechani- 
cal or sand filters, there is obtained the 
most practicable method of securing a 
satisfactory water as to freedom from 
tastes and odors. It is one of the charac- 
teristic features of the new Catskill sup- 
ply for New York City, and is being 
carefully considered as an aid to the fil- 
ters for the Croton supply of New York. 


IRON REMOVAL PLANTS 


There are half a dozen plants in 
America mostly of small size where 
ground waters are aérated in order to 
precipitate the iron and then the settled 
water is applied to filters. Most of the 
earlier filters were of the sand-filter type, 
but a few recent ones have been of the 
mechanical type. It is not a line of 
water purification upon which there is 
much experience in America as compared 
with Germany. 


WaTER SOFTENING 


The large water-softening plant at 
Columbus and three or four smaller 
plants provide the experience up to this 
time in the softening of municipal water- 
supplies in America. Many of the rail- 
roads and industrial concerns take ad- 
vantage of watet softening in securing 
satisfactory water for boiler and manu- 
facturing purposes. Throughout the West 
very hard water-supplies are to be found, 
and even in the Great Lakes district the 
water is much harder than it is along the 
Atlantic seaboard. The cost of softening 
very hard water-supplies has undoubtedly 
been a factor in retarding developments 
along this line. Experience has shown, 
however, that it is a perfectly feasible 
matter to soften the western waters if it 
is so desired. 

At Grand Rapids, Mich., a mechanical 
filter plant is approaching completion 
that is to be used in conjunction with a 
softening plant. This plant will remove 
mud and vegetable color from the Grand 
River water and reduce its temporary or 
carbonate hardness by perhaps 50%, so 
that it will equal what is called locally 
the “Lake Michigan standard.” The total 
hardness of the softened and filtered 
water will be approximately 125 parts 
per million. The reduction in hardness 
will be effected by lime without soda. 


CORROSION OF PIPES 


Service pipes, particularly those of gal- 
vanized iron or wrought iron, are more 
liable to corrosion with filtered water 
water than with unfiltered water. In part 
this is due to the elimination of sub- 
stances, such as silt and vegetable mat- 
ter, which retard in a physical way the 
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rate of corrosion, and in part it is due to 
an increase in carbonic acid, which in the 
presence of oxygen is a very prominent 
factor in influencing the total amount of 
corrosion, the rate of corrosion and. the 
amount of dissolved iron which may be 
present in water as drawn from the 
faucet, and is thus the principal feature 
of unsuitability from the standpoint of 
iron stains. It is scarcely feasible to re- 
move the oxygen present in water and, in 
fact, aération tends materially to increase 
the oxygen up to the limits of the satura- 
tion point of this gas. 

Carbonic acid seems to be the principal 
feature related to the speed and amount 
of corrosion of iron by filtered water. 
Where coagulants are used there is a cor- 
responding increase in amount of free 
carbonic acid. This has led some people 


to consider this feature as quite a draw-— 


back to the use of coagulants. It has 
been studied recently in New York City 
from the chemical viewpoint with much 
thoroughness. The conclusion has been 
drawn that it is feasible to control the 
amount of carbonic acid through the 
proper addition of lime or soda. This 
feature will be an interesting part of the 
new Croton filter plant. 

With hard waters in the South and 
West there has been comparatively little 
or no difficulty as regards corrosion of 
pipes by filtered water. The problem, 
therefore, is related more particularly to 
the soft waters along the Atlantic sea- 
board. 

GENERAL CONSIDERATIONS 


Speaking generally, water purification 
as relates to filtration is on a thoroughly 
well established basis in America. The 
features that differ most essentially re- 
late to preparatory treatments rather than 
to material differences in designs either 
of sand filters or of mechanical filters. 
The use of chemicals for purposes of co- 
agulation and softening has been studied 
in the last few years with considerable 
thoroughtness and the problem is one that 
is so related to the influence of local de- 
tails that each pfoject should be carefully 
studied on its own merits rather than to 
attempt to copy blindly the style of works 
which may be in successful use else- 
where. . 

More than ever before it is now real- 
ized that the successful methods of water 
purification should receive intelligent 
management and this is particularly the 
case where the type of water calls for the 
use of coagulating chemicals. 


Water Disinfection by Chemical 
Methods 
By SAMUEL RIDEAL* 


To work with economy, water which is 
to be disinfected chemically should be at 
least roughly filtered beforehand, in order 


*Consulting Chemist and Sanitary _Ex- 
ert, = Victoria St., Westminster, Lon- 
on, Eng. 
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not to waste the reagent on such p 
as can easily be separated mechan 
The introduction of mechanical filte; 
made the operation comparatively s 
and enables necessary chemicals 
added under control. It has been p. 
out that the unstable yet powerfu! 
terial toxins are not likely to b 
stroyed by the comparatively mild 
dizing agency of the mechanical filt 
even by the sand filters in the winte 
They are removed, neutralized or ; 
stroyed, however, by the best methods 
chemical sterilization. 

A condition of drinking-water steri\iza- 
tion is that no substance should be left 
behind which can in any way be injurious 
to health, and if possible that nothing 
extraneous to the water should remain. 
It is at the same time a disadvantage if a 
disinfectant, however powerful in its first 
onset, is very evanescent, as many dis- 
ease germs are strongly resistant, and we 
know that the time factor is of extreme 
importance in sterilization. In the first 
of these conditions 

OZONE suggests itself as an ideal, pro- 
ducing nothing by complete oxidization 
of organic matter but ‘carbonic acid and 
water, while the combined nitrogen is 
partly liberated in the free state and 
partly oxidized to harmless nitrates, and 
the organic sulphur and phosphorus give 
equally innocent minute quantities of 
sulphates and phosphates. © 

Ozone is now rather extensively used 
in Europe for sterilizing partially purified 
water. In 1908 I was called upon to 
examine the De Frise system at the Paris 
waterworks of St. Maur and found very 
successful results. The river Marne 
water, after ordinary sedimentation and 
filtration through gravel and sand, was 
still unfit for a supply, but by afterward 
ozonizing it gave a well aérated brilliant 
liquid of natural bluish tint and quite in- 
odorous, containing per cubic centimeter 
only 1 or 2 innocuous organisms of the 
subtilis type. The coli test became in- 
variably negative, although altogether 
1580 c.c. were examined, with a maxi- 
mum of 200 c.c. at one test. I found that 
57 kw.-hr. per million imperial gallons 
were required for the sterilizing opera- 
tion and 76 kw.-hr. for pumping. These 
figures would be reduced to 47.5 and 63.4 
kw.-hr., respectively, per million U. S. 
gallons. 

The De Frise apparatus used Siemens- 
Halske oxonizers with a simple and eff- 
cient ozonizing tower and a circuit by 
which ozone escaping after action was 
returned and used again, thereby effect- 
ing an important economy. The Paris 
municipality decided in July, 1910, that 
the part of the city drinking supply de- 
rived from the Marne, about 24,000,000 
[U. S.] gal. daily, should, after coarse 
filtration, be sterilized by ozone, half by 
the De Frise and half by the combined 
Otto process. The latter employs “emul: 
sers,” which are injectors effecting 2 ™IX- 
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ture of ozonized air with the water, the 
action being completed in “columns of 
self contact.” 

Ozone sterilization has been installed 
n about 30 French towns, in Roumania 

: the Danube, at St. Petersburg for 
he Neva at two water-works, in Holland 
the pioneer), Belgium, Germany, Italy, 
Spain, Brazil and Egypt, and experi- 
ments have been undertaken at Darjeeling 
in India, while an installation is in 
course of construction at the Knutsford 
water-works, Cheshire, England. 

Other processes differing in mechani- 
cal details are the Vosmaer, tried at 
Philadelphia, and the Howard-Bridge, at 
Lindsay, Ont. 

The largest plant at present is that at 
St. Petersburg, Russia, for 1,000,000 
[Imp.] gal. per day. The water is first 
treated with sulphate of alumina, then 
passed through 38 sand filters at a rate of 
1000 gal. per sq.m. of filtering surface per 
hour, and then enters the five sterilizing 
towers along with ozonized air. There 
are 128 Siemens-Halske water-cooled 
ozonizers. The air is freed from mois- 
ture by refrigeration and is ozonized to 
the degree of 2.5 grams per cu.m. The 
total cost from the raw river to the fin- 
ished water was recorded in 1911 as 0.86 
to 0.97d. per 1000 gal. At St. Maur, 
Paris, M. Colmet Daage estimated that 
the cost, under the most favorable cir- 
cumstances, was 0.31d. per 1000 gal., ex- 
cluding interest, amortization and repairs. 
At Nice, where cheap water power is 
available, the average last year was given 
as 0.164d. per 1000 gal., and at Rimiez, 
where there is besides no pumping, it 
was only 0.125 d. 

The preference for ozone as a water- 
sterilizing agent has been hindered by 
several difficulties. One is the question 
of expense: in this regard the manufac- 
ture has been considerably cheapened. 
Another is that it has to be applied in the 
gaseous form diluted with air so that a 
large quantity of inert gas must be 
pumped and the ozone with this admix- 
ture does not very readily dissolve: the 
latter fact has been overcome by using 
towers and saturators as mentioned 
above. Moreover the conversion of 
oxygen into ozone is a reversible action, 
requiring a number of precautions as to 
detail. In spite of the numerous re- 
searches, the best conditions are not yet 
fully agreed on, therefore we have not 
reached finality in the economy of ozone 
Production. It is stated that “the best 
results ever obtained with a silent dis- 
charge apparatus gave 36.7 grams of 
ozone per kw.-hr., the theoretical yield 
being over a kilogram.” A certain 
amount of the loss is due to the forma- 
tion of ultra-violet light in the machine. 
When an ozonizer is acting properly, the 
inter-electrodic space has an almost uni- 
form violet iMumination, without any 
sparking. Regener (Ann. d. Physik, ix, 
1033, 1906) showed that the presence of 
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ultra-violet light limits the concentration 
of ozone within certain limits, above 
which it exercises a de-ozonizing effect. 
These rays are well-known to have also a 
sterilizing action, and my son, Eric K. 
Rideal, has devised an apparatus in 
which both activities are utilized (Eng- 
lish patent 18,680, of Aug., 1910). 

Siemens & Halske have several de- 
vices for preventing corrosion of the me- 
tallic parts of the apparatus. British 
patent 17,787, of 1910, reverses the usual 
procedure by drawing ozonized air 
through the water, instead of forcing it 
through from below, so that the main 
work shall be done, and the ozone almost 
entirely used up, before entering the 
pumps. This appears expensive me- 
chanically. Their French (International) 
patent 431,402, of 1910, introduces small 
quantities of water to the pumps at the 
same time that the gas is admitted. 

CHLORINE sterilization is effected in 
practice by means of hypochlorites, pre- 
pared either chemically or electrolytically. 
It will be well known to you that 
“chemical chlorine,” chiefly chloride of 
lime, is largely used in America. It is 
also employed at some places in Europe 
and in India. After ~three noted epi- 
demics of typhoid in England, chloride of 
lime was used at Maidstone for disinfect- 
ing the mains, pipes and reservoir; at 
Lincoln for the city water-supply, and 
quite lately for the same purpose at 
Cambridge. At Johannesburg the Wit- 
watersrand supply is sterilized by the ad- 
dition of chloride of lime equivalent to 
0.25 to 0.5 parts per million of available 
chlorine (Leitch, Proc. Inst. C. E., Lon- 
don, 1911). 

The objections to the lime compound 
are avoided by electrolytic hypochlorite, 
which, having soda as a basis, only 
leaves behind an unimportant residue of 
common salt, and slightly softens the 
water, besides having apparently a some- 
what greater bactericidal effect. The ad- 
dition of 1 or 2 parts per million of 
“available” or “active” chlorine, which is 
all that is generally needed, does not 
affect the taste, and even where a water 
is excessively polluted, and more is 
necessary, the product is even then not 
brackish like many present supplies. | 
first began trials on a large scale at 
Maidenhead, England, in 1898, and found 
that 17 parts per million of available 
chlorine killed in t5 minutes all the or- 
ganisms in a filtered sewage effluent 
entering the Thames. .In 1904, at Guild- 
ford, I observed that with 2.5 parts per 
million tertiary effluents were practically 
Sterilized, in fact were purer bacterially 
than the town water-supply. I next tried 
experiments on the latter, which con- 
tained 90 organisms per c.c. with coli 
present in 4 c.c. After. treatment with 
0.75 part per miliion of available chlorine 
the total organisms were reduced in 5 
hours to 14 per c.c., and coli was absent 
from 20 c.c. A portion purposely in- 
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fected with 100 coli per c.c. was treated 
with 0.8 part per million of available 
chlorine, and after one hour’s action 
there were no coli present in 20 c.c., and 
this condition remained for a considera- 
ble distance in the channel. Since then I 
have been directing the application of 
chemically prepared sodium hypochlorite 
to 100,000 Imp. gal. daily of the drinking- 
water supply of a North of England town 
with success, in the proportion of 1 to 2 
parts available chlorine per _ million. 
Practical sterility is attained, there are 
no coli in 75 to 85 c.c., and the taste is 
not affected. 

Not sufficient notice has been taken of 
an explanation I gave in 1909, at the 
Leeds Health Congress (Jour. Royal San. 
Inst., London, xxxi, 2) of the fact that 
with hypochlorites the first rapid con- 
sumption is succeeded by a slower action, 
which continues for some hours or even 
days to favor sterility. It is due to the 
formation by the action of chlorine on 
ammonia and nitrogenous organic mat- 
ters, of strongly germicidal compounds, 
chiefly chloramine (NH:CL) and hydra- 
zine (N:H,). These in the traces present 
are not injurious to higher animals, and 
soon disappear. The removal of any 
residual traces is hastened by cascades, 
which have also been used with success 
in ozone treatment. 

A great advantage both of the ozone 
and chlorine processes is that they can 
be so easily controlled by the starchio- 
dide test. It is sufficient to observe that 
the reagent is faintly blued by the treated 
water to insure adequate sterilization. 
Systematic testing in this way avoids the 
tisk of underdosing or overdosing, and 
does away with the need of removing any 
excess of the sterilizing agent by a secon- 
dary treatment, such as the addition of 
sulphites, or filtration through “prepared 
charcoal” or iron turnings and sand: 
processes that increase cost, time and 
space required. I have found that if the 
process is controlled as above, without 
such further treatment the water usually 
becomes free from odor and taste in 1% 
hr. 

The cost of chlorine sterilization will 
obviously depend greatly among other 
things on the price of materials. If one 
part per million of available chlorine be 
required, and if its cost be about £14 per 
ton when derived from chloride of lime, 
and £21 per ton when made as sodium 
hypochlorite (Jour. Soc. Chem. Ind., Jan. 
31, 1912), this item alone will reach 
0.014d. per 1000 gal. of water in the first 
case, and 0.022d. in the second. The lime 
compound is more suitable for sewage 
than for drinking water, since it increases 
the hardness and affects the taste. There 


is for many reasons an advantage in 


making sodium hypochlorite electrically 
at the water-works, especially if cheap 
power is at hand. 

The “Ferrochlor” (Duyk) method adds 
about 8 parts of ferric chloride and 0.2 
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parts of available chlorine as bleaching 
powder per million gallons of water to 
effect coagulation and sterility. One ob- 
jection is that it is advisable to do all 
coagulation and sedimentation before 
sterilizing, in order to avoid re-contami- 
nation. 

THe Excess Lime MetHop—In a report 
of February, 1912, Dr. A. C. Houston 
[Chemist Metropolitan Water Board, Lon- 
don, England—Eb.], after investigation, 
proposes an “excess lime” method 
founded on his observation that “quick- 
lime (about 759 CaO) added to raw 
Thames water in the proportion of one 
part of this quicklime to 5000 parts of 
water kills B. coli in 5 to 24 hr. 
and inferentially, but certainly, the mi- 
crobes also of epidemic water-borne dis- 
ease, e.g., the typhoid bacillus.” The ex- 
cess of free lime is to be then neutralized 
by one-third of the volume of “adequately 
stored water,” which must, ofcourse, be 
previously examined. [See this journal 
of June 6, 1912, p. 1087, for details of 
the Excess Lime System.—Eb.] 

This is one way of chemical steriliza- 
tion which has been often tried: the 
attraction being the cheapness of lime 
and also the softening effect on the water. 
It is really, however, an expensive one, 
on account of the amount of lime needed, 
equal to about a ton [2240 Ib.] per mil- 
lion [Imperial] gal., and there is the need 
to test the water both before and after 
the process, and in addition the difficulty 
of getting rid of the huge deposit of car- 
bonate of lime formed. 

Coprer SALTS—As to copper salts, you 
are more familiar with their use in Amer- 
ica than we are in Europe. Employed 
in rather large proportion, they kill ob- 
jectionable algw, but are not much good 
against bacteria. A fault is the immedi- 
ate precipitation of the copper salt by the 
natural carbonate of lime in the water, 
and although an insoluble copper salt 
can act germicidally, as proved by the use 
for Phylloxera, the action is local and 
irregular. The application has been ex- 
pensive, by towing boats over the reser- 
voir with bags of sulphate of copper, and 
it is very difficult to make it uniform. 
Subsequent filtration is necessary, and 
there is a chance, even then, that traces 
of copper may remain in organic solution, 
so that it is fortunate that there are safer 
methods. 


Water Disinfection by Ozone, Ultra 
Violet Rays and Chlorine Com- 
pounds* 


By M. DiENNERT* 


Plants for treating water by ozone 
need constant supervision as to the 
quantity of water being treated, the quan- 


*The author was not present. His 
paper was read, in French, and then 
presented in a brief abstract, in English. 
tChief* of Local Supervision, Potable 
Water Supply of Paris, France. 


ENGINEERING NEWS 


tity of ozonized air and both its ozone 
and nitrous contents, and as to humidity 
and temperature. Ozone most nearly 
fulfills the standards set by the author 
for water disinfection. 

Ultra-violet ray experiments have not 
given so satisfactory results as ozone. 

DiscUSSION 

By request the discussion was opened 
by George A. Johnson, whose formal or 
written remarks on water disinfection 
have been condensed as follows: 

Ozone — Unquestionably the main 
weaknesses in the ozone treatment of 
water lie in the difficulty of constantly 
effecting a perfect mixture of the ozon- 
ized air with the water; failure of the 
producers to yield without interruption 
a constant quantity of ozone; and, finally 
the cost of the treatment. It is true that 
during the past few years there has been 
marked improvement both in the appar- 
atus and in methods of mixing the ozon- 
ized air with the water, and it may be 
that in the not far distant future the 
ozonization of water for sterilizing pur- 
poses will be found practicable from 
standpoints both of efficiency and cost. 
It is to be admitted, however, that in view 
of the results which have been obtained 
thus far the prospects in this regard are 
not particularly alluring. 

Copper CoMPOUNDS have received a 
great deal of attention during the past 
ten years, particularly as destroyers of 
objectionable alge; but their use in 
water-purification practice for the de- 
struction of pathogenic bacteria is not 
now looked upon with favor, except by a 
limited few. Aside from questions of 
cost there is the as yet unanswered 
question of whether these compounds, 
used continually in the quantities re- 
quired for the effective destruction of 
pathogenic bacterial life, do not leave 
behind objectionable substances which 
may even be classed among the accum- 
ulative poisons. This latter point, more 
than anything else in all probability, ap- 
pears to have served to relegate copper 
salts to the background as effective and 
harmless germicides in the sterilization 
of public water-supplies. 

THE “ULTRA-VIOLET Rays” method 
promises much, but is still in the experi- 
mental stage. 

HYPOCHLORITE DisiNFECTION—We now 
come to a process which, in the past 
four years, has been shown to be 
markedly superior to any other in the 
sterilization of -large public water-sup- 
plies. This is the so called “chlorine 
process,” in which hypochlorite of lime 
in the form of a powder, or hypochlorite 
of soda in the form of a liquid, is used. 

The points in favor of the process lie 
in its ease of application; the quick ger- 
micidal action of the chemical; the se- 
lective action of the chemical in that the 
pathogenic germs are among the first to 
be destroyed; the entire absence of 
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poisonous features, there being | 
water treated with hypochlorite no 
stances which are deleterious to the 
sumer; and, finally, the low cost | 
stallation and operation of the nec 
works. 

The hypochlorite treatment ha 
limitations, of course. It cannot by 
sidered as a substitute for filtratio: 
with the quantities ordinarily used 
no material effect on the chemi: 
physical qualities of the water. Its 
lies wholly in the fact that it de 
pathogenic bacterial life. When u 
connection with water filters as a sna! 
“polisher” it insures the removal of the 
last vestige of potential danger 
the water may possess after filt: 
Whereas the filtered product, while 
colorless and otherwise physical! 
chemically satisfactory, may, at time 
contain a small number of pathogenic 
germs, these are quickly and permanent: 
ly destroyed through the agency o! 
small amount of hypochlorite applied ¢ 
the filtered product. 

Speaking very broadly, filters thus be- 
come water clarifiers, and the hypochlor. 
ite treatment is used to insure high bac 
terial purity coincident with the destruc. 
tion of disease germs. Being used sub. 
stantially as water clarifiers the filters 
may be run more cheaply. Less coagu 
lating chemical is required since high 
bacterial efficiency on the part of the 
filters is not absolutely essential. Where 
waters are heavily burdened with algz 
growths, the use of small quantities of 
hypochlorite will destroy such growths 
and make it possible for the filters to 
run longer between necessary cleanings 
Such was the experience at Cincinnat 
Finally the use of hypochlorites in con- 
nection with water filters results in a feel- 
ing of complete security, and the con- 
sumer rests confident that he has been 
furnished with water, not only satisfac 
tory to the eye and taste, but also fre 
of pathogenic germs at all times. 

The particular adaptability of the hy- 
pochlorite treatment is not only in con- 
nection with water-filtration plants 
above outlined, but also in the steriliza- 
tion of waters which are normally clear 
but which contain pathogenic germs. This 
refers to lake waters as distinguished 
from turbid river waters, and to clear 
water brooks flowing through inhabited 
water sheds, and to impounded supplies 
It has a field of usefulness in the tem 
porary treatment of turbid and colored 
waters until such time as permanent fi 
tration works can be built for the re- 
moval of this color and turbidity 

As stated before, hypochlorites are 0>- 
tained in the powder form, if in the form 
of hypochlorite of lime, or in liquid form 
as hypochlorite of soda, the same being 
produced electrolytically by subjecting 
solutions of common table salt to the 
action of an electric current. [he us 
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f the powder is more widely practiced 
t this time, owing to the fact that it is 
etter understood and because it is some 
what cheaper, but it is to be pointed out 
that with the improved electrolizers 
vhich are now being built, if salt can 
be obtained for '4c. per Ib. and electric 
current 1%4c. per kw.-hr., it is probable 
that the electrically prepared hypochlorite 
of soda will prove to be as cheap as, if 
not cheaper than, the hypochlorite of lime 
in the powder form. With the liquid hy- 
pochlorite there is no sludge to be dealt 
with, and in the case of the hypochlorite 
of lime a small quantity of sludge, not 
great to be sure, has to be disposed of at 
semi-frequent intervals. With the liquid 
hypochlorite there is no offensive dust, 
and this ig a factor of no small import- 
ance. Much is to be looked for in the 
near future as regards the adoption of 
the electrically prepared hypochlorite of 
soda, which is quite as efficient, if not 
more efficient per unit quantity of 
available chlorine, as hypochlorite of 
lime. 

If nothing more were needed to prove 
the real value of hypochlorites in water 
sterilization, the large number of spec- 
tacular epidemics of typhoid fever, which 
have been stamped out through the in- 
troduction of hypochlorite plants in the 
last few years would be ample evidence. 
During the past few years such epi- 
demics have been promptly and econom- 
ically stopped in many cities in this 
country, among which may be mentioned 
Des Moines, Iowa, Erie, Penn., Kansas 
City, Mo., Milwaukee, Wis., Minneapolis, 
Minn., Montreal, Que., Omaha, Neb., 
Strathcona, Alta., Toronto, Ont., and 
Trenton, N. J. 

Prof. G. Gaertner, of Jena, Germany, 
spoke at length in German. Summarized 
in English, the gist of his remarks was 
that killing disease germs by storage, as 
recommended by Dr. Houston, may 
sometimes require a long period and 
even then supplementary disinfection 
may be needed. Ozonization may be 
very well, but in some cases has been 
used as an over-refinement. In one in- 
stance it was applied to a water contain- 
ing only 10 and sometimes but 3 bac- 
teria per c.c. He appreciated a joke as 
much as anyone, but this is carrying a 
joke too far. The ultra-violet ray is 
still experimental. The use of chlorine 
is commendable. 

Rudolph Hering, of New York City, 
said that Prof. Sedgwick failed to men. 
tion the largest example in the world of 
Safeguarding an unfiltered water-supply. 
San Francisco now uses some 40,000,000 
gal. a day, from a drainage area largely 
owned by the Spring Vailey Water Co. 
Much of the land is fenced in, practically 
no habitations on or access to the drain- 
age area are permitted, and large reser- 
voirs provide long periods of storage. 
There is no treatment, except straining 
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through cheese cloth, for the removal of 
dust and odor-producing organisms. 

He believed the Germans are right in 
demanding that all water-supplies be 
taken from the ground or else filtered. 
Of course there should be sanitary pro- 
tection also. He did not think reliance 
could be placed on storage without fil- 
ration, even if there is sanitary protec- 
tion. 


Separately Molded Concrete 
Guard Rail for Roads 


Following the recommendations of cer- 
tain state highway commissions favoring 
the use of some type of permanent guard 
rail for roads instead of the rapidly de- 
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6 ft. 6 in. long, set in the ground and 
anchored back into the embankment to 


concrete blocks by galvanized-steel anchor 


bolts. On top of the posts are set the 
rails, which are of hollow construction, 
as shown in the isometric view in Fig. | 
and in the view of the casting yard in 
Fig. 2. The rails are hollowed out for 
lightness and are provided with curved 
pockets into which the curved tops of the 
posts fit. Special rail sections are avail- 
able with mitered ends to be set on any 
curve required. Reinforcement as shown 
in Fig. 1 is provided. 

There are no metal fastenings other 
than the anchor bolts and the rail rests 
on the posts and is held rigid only by its 
own weight and the fit in the joints. Ad 
jacent rails are not set tight, but a small 
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DETAILS OF CONCRETE GUARD RAIL 
Y. MeClintock.) 





Fic. 2. View iN CASTING YARD, SHOWING RAILs CuRING 


teriorating wooden rail, there has been 
recently put on the market a separately 
molded concrete guard rail, which is 
made in a factory and shipped to the 
proper location and erected there. Fig. 1 
herewith shows the details of the rail. 
It consists of posts 5x7 in. in section by 


opening is left for expansion or move- 
ment. The rails weigh about 325 Ib.. 
apiece and the posts about 225 Ib. 

This rail was devised by J. Y. McClin- 
tock, County Superintendent, Monroe 
County, N. Y., and is made by the Con- 
crete Guard Rail Co., of Rochester, N. Y. 
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North Side Point Bridge, Pittsburg: 


The old privately owned bridge over 
the Allegheny River at the Point, Pitts- 
burgh, connecting Pittsburgh (old city) 
with Allegheny (now the North Side) 
was torn down six years ago as the 
result of orders of the War Department 
requiring greater navigation clearance 
under this bridge. The owners of the 
bridge took no steps to erect a new 
structure, and subsequently the city de- 
cided to erect a free bridge on a loca- 
tion directly adjoining. The piers for 
this bridge have been under construction 
during the last two seasons, and erec- 
tion of the steel work of the super- 
structure has just been started. 

The substructure of the new bridge 
consists of concrete piers faced with 
Beaver sandstone above a point just 
below low water. These piers were car- 
ried to rock by means of a combination 
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the south pier by June 1, 1912, bi 
program was overthrown by the a 
to the river pier. 
The same method of working wa 
for all three piers. The genera 
was to sink the piers to a depth oi 
20 ft. by dredging through open \ |); 
and then carry them to rock under com. 
pressed air by closing the shafts and cop. 
verting the pier shafts into pneu 
caissons. The open sinking was to 
under protection of a surrounding 
ferdam. Description of the cente: 
foundation will serve as typical. 
The pier cylinder was constructed of 
concrete, 83'2x23 ft. ground plan, with 
four rectangular wells 10x9 ft. spaced 
19 ft. center to center.* Each well ex- 
panded at the lower end into a common 
chamber 7 ft. high, with a 9-ft. tapering 
portion between chamber and shaft. A 
steel angle formed the cutting-edge. 


The North Side Point Bridge 
over the Allegheny River at Pitts- 
burgh, Penn., is a modern heavy 
truss bridge, with very long 
spans, which replaces a private- 
ly-owned bridge at the same lo- 
cation torn down by government 
order some years ago. 
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designed for a solid floor of buckle- pier 


plates, concrete, and block paving. The 
roadway is 36 ft. wide and along each 
side is a 12-ft. sidewalk, making a 60-ft. 
deck. A number of details in the ar- 
rangement and design of the steelwork 
are of interest. Some drawings are 
shown and some of the details referred 
to farther below. The bridge has a 


DODDDPODMIK 1 Vertical reinforcement was placed in the 
Under Clearance Line 


EL. 7213 “U.S. EL 773.00 Part Top Lateral System concrete below the top of the working 
ss : chamber, but above this there were only 


2 / hort dowel rods connecting the succes- 
= Of BAR si f th . Three-inc 
Pe A ASZNALINA sive stages of the concrete. Three-inch 


vertical pipes were built in the concrete 

: -531'0" around the outside and between the 

> Poo! fll El. +118 U.S. E1.703.00 wells for jetting, but these were never 
used. 

The soil to be sunk through was gravel 

and sand, not packed, overlain by a thin 
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Fic. 1. OUTLINE SKETCH OF i Seaalint SIDE 
Point BRIDGE OVER ALLEGHENY 
RIVER AT PITTSBURGH 


of open dredging and pneumatic methods. 
The depth of water at the site is about 
20 ft., and the total depth to rock is 
only about 40 ft. below river level at 
“pool full” stage (or about 70 ft. at 
maximum flood stage). The rock sur- 
face is practically level across the river. 
The foundations would thus be of minor 
interest, except for the rather unusual 
method of construction—a combination 
of open dredging and compressed-air 
work—and for a peculiar accident which 
occurred in the course of the sinking of 
the river pier. 

The superstructure of the bridge con- 
sists of two truss spans (see Fig. 1), 
each 531 ft. long, center to center of 
bearings. The spans are heavy, being 


clearance height of 70 ft. 
full stage. 


above pool- 


CONSTRUCTION OF THE PIERS 


The end piers or abutments of the 
bridge are on the shores; the river pier 
is practically in mid-channel. The de- 
sign of all three is relatively simple. 
The only special point of. design is that 
the river pier is so proportioned as to be 
stable under- high-water conditions with 
ice gorged on one side but flowing free 
on the other side; the pier can resist a 
horizontal pressure of 48,000 Ib. per 
lin.ft. applied 60 ft. above the base. 

The specifications required the pier 
foundations to be sunk to rock, it being 
optional with the contractor to use ex- 
cavation in the open or under air pres- 
sure. If sound bottom could be reached 
by open-air methods the footing concrete 
could be placed under water. However, 
a leaner concrete was allowed in case of 
air deposition. As the work was actually 
done, all three footings were sealed to 


‘rock under air. 


The contract for the construction of 
the piers was let Mar. 23, 1911, to the 
Dravo Contracting Co., of Pittsburgh. 
Work was begun on the north shore and 
river piers Apr. 5, 1911; these were re- 
quired to be completed Jan. 1, 1912, and 


layer of river mud. The underlying rock 
was calcareous sandstone on the north 
side and blue limestone on the south 
side. Its surface was practically level 
across the river, but dipped slightly up- 
stream. The pier penetrated  regu- 
larly and without trouble (in the case 
of the north pier it was necessary to 
put on weight even before air was ap- 
plied, and ultimately during the final 
sinking to rock and sealing under com- 
pressed air a total of 1200 tons weight- 
ing was on this pier). 

Thorough soundings taken at the sites 
of the three piers before work began, to 
show the rock surface, were used as 4 
guide in shaping the cutting-edge to fit 
the rock surface. The intention was to 
land the cylinder directly to a uniform 
bearing on the rock and avoid the neces- 
sity of cutting into the rock to bed the 
entire cutting-edge. It turned out, how- 
ever, that the divergence of the rock 
from the surveyed profile was enough to 
require cutting into the surface to form 
a level seat. 

The site of the center pier was sur 
rounded by a single-wall cofferdam of 
steel sheeting, banked with earth outside. 
The cutting-edge was erected on earth 
filling in this inclosure and the concrett 


*The wells in the shore piers were }2 
ft. 3 in. square; in the case of the south 
pier they were changed to round whet 
part way up. 
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started. Excavation proceeded with use 
of an orange-peel bucket working 
through the four wells. The concrete 
sides of the pier were built up in sec- 
tions about 8 ft. high as the sinking 
progressed. 





When the river pier had been sunk to 
a total depth of about 17 ft. below river 
bottom (to cutting-edge), its total height 
then being 31 ft., it developed a trans- 
verse crack about at mid-length, extend- 
ing from the top to below the river bot- 


tom. The crack was about 5 in. wide at 
the top, narrowing downward. The two 
views Figs. 5 and 6 show the crack so 
clearly as to require no further explana- 


Fic. 3. Bottom SeEcTION OF Form For NorTH Pier 
FOUNDATION, NORTH SiDE POINT BRIDGE 


tion. It was evident that the failure was 


due to inequalities of dredging through 
the several wells, causing the load to 
bear chiefly at midlength of the pier, and 
Producing excessive longitudinal tension 
in the top of the concrete, which lacked 
longitudinal reinforcement. 

The pier after cracking was investi- 
cated at the request of the contractor by 
« board of competent engineers. This 


‘board reported in substance that the pier 
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could readily be made adequate by 
proper longitudinal bonding and tying; 
that by this means it could be success- 
fully sunk to rock; and that when sunk 
to rock and properly filled with concrete 
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(Shore piers on left; river pier on right) 


it would be in all respects satisfactory 
and sufficient to carry its load. How- 
ever, the Department of Public Works of 
Pittsburgh did not accept this recom- 
mendation, but required the cracked pier 
to be removed and a new one sunk in its 
place. 

The pier was blown to pieces by ex- 
plosives and the site dredged out. The 
new pier, built in place of the old one, 


BRIDGE, 


was also designed for open dredging for 
the major part of the sinking, but the 
wells were made smaller (round, 6 ft. 
in diameter). For longitudinal strength 
each 8-ft. section of the concrete was 
provided with a belt of longitudinal rein- 
forcing rods near the top of the section. 
Dredging was done by a derrick boat so 
placed that it could dredge from any 
well. The order of dredging was care- 
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fully regulated, and only four buck- 


ets were excavated from any one well 
before proceeding to another; beginning 
the dredging in one of the end wells, the 
bucket next worked in the opposite end 
intermediate 


well and then in the two 
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wells, with a view to keeping the dredg- 
ing as much distributed over the whole 
length as possible. By this method the 
pier was successfully sunk nearly to 
rock. Sealing to rock and setting into 
the rock were done under compressed 
air, a deck for the working chamber 
being built at the top of the chamber 
below the wells. 

Before this point was reached, how- 





Fic. 4. SouTH PIER FOUNDATION OF NorTH SIDE PoINT 


SHOWING DREDGING WELLS 


ever, the pier suffered a second accident, 
which fortunately was not serious. The 
cutting-edge was but little below river 
bottom when the ice in the Allegheny 
River went out. The total height of the . 
pier at this time was about 25 ft. The 
water overflowed the cofferdam, and the 
current scoured sufficiently inside the 
cofferdam to cut out the soil below the 
upstream edge of the pier and tilt it out 
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of vertical. When work was resumed the 
high or downstream side of the pier was 
very carefully dredged through the wells, 
and ultimately the structure was restored 


Fic. 5. Outsipe oF NortH WALL 
CRACKS IN 


(Views taken July 25, 


to true verticality and was then found 
to be only a very small distance out of 
line, not enough to affect its ful! ser- 
viceability. After this incident sinking 
progressed without further interruption. 

The most important effect of the inter- 
rupted progress of the center-pier con- 
struction upon the bridge as a whole was 
to delay completion of the structure. The 
program which had been arranged for 
erection was to erect the north span first, 
leaving the ‘southerly channel open for 
navigation, and in the meantime complet- 
ing the south pier, for which the contract 
provided six months longer time than for 
the north and river piers. When the 
north span was erected the falsework 
was to be removed from this span and 
transferred to the south span, and this 
latter erected. What actually happened, 
however, was that the two shore piers 
were completed at an early stage, but 
the river pier not only was uncompleted 
at the time originally set but even ex- 
hausted the period specified for final 
completion of the third pier. As a re- 
sult, the first work toward erection of the 
steel! superstructure, driving falsework 
piles, could not be begun until approxi- 
mately Aug. 1, 1912. An effort will be 
made to erect both spans this season, 
but it is possible thet the southerly span 
will have to wait until the ice goes out 
in the spring of 1913. 

The sketch drawings of the piers, Fig. 
2, show the construction of the pier tops 
to tie the masonry and distribute the 
bridge load. In the case of the shore 
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piers, there are seven 18-in. I-beams 
longitudinally under each shoe, and two 
of them extend the full length of the pier 
for longitudinal tying. The center pier 


Fic. 6. INsipE OF SouTH WALL 


River Pier FOUNDATION, NorTH SIDE POINT BRIDGE 


1911.) 


is different because it is shorter and be- 
cause both spans have their expansion 
on this pier. The distributing beams are 
placed transverse to the pier (longitudi- 
nal to the bridge), and they are in turn 
carried by a group of six 72-in. plate- 
girders set longitudinal to the pier, these 
not only tying the pier masonry but also 
distributing the bridge load over the 
whole length of the pier. It will be seen 
from Fig. 2 that the river pier is 22 ft. 
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shorter than the shore piers, the 
being made long to carry the ent: 


arch masonry. 


The need for longitu 


tying and load distribution is the: 
greater in the case of the river pie: 


BRIDGE SUPERSTRUCTURI 


The truss outline and the arran: 


of the bracing are shown in a 


way in the outline sketch Fig. | 


* supplemented 


by the 


cross-sectio 


Fig. 8 and the detail sketch Fig, 
give a satisfactory idea of the nat 


the steelwork. 


It is to be remark« 


although the bridge has a buck! 
floor over its whole length, bottom 


als are used 
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in addition, these 
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placed in the plane of the bottom flange 


of the 


stringers 


and riveted to 


stringer flanges at the intersections 
The wind bracing has the further pecu- 


liarity that the 


portal bracing which 


take 


s 


the end reaction of the top lateral system 
is not located in the plane of the inclir 


end-posts, but 
the end shoes. 


1 LE b6Kbx 
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in a ‘vertical plane 


The construction here 
fairly well shown by Fig. 9. False end- 
posts were required in any case, as it is 
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the intention of the city authorities to 
construct ornate stone portals over the 
piers at either end of the bridge. The 
portal posts will be inclosed in this 
-ronework, as will also the plate-girder 
portals. 

The bridge is of pure pin-connected 
tvoe. The maximum pin size is 12% in. 
The connection of the floor-beams to the 
posts is made clear by the section Fig. 8. 
The floor-beam is notched around the pin 
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lacing for bottom 
Flange, 25x % bars 


6x3" 


ENGINEERING NEWS 


keeping the approach grades as flat as 
possible. The total depth from under- 
clearance to top of curb is 5 ft. 9 in. 

The roadway is paved with stone block 
in the end panel at either end of the 
bridge, and with wood block over the re- 
mainder of both spans. 

The buckle-plates are laid with buckles 
up, except for the strip along either curb, 
which is laid buckles down. In this strip 
a drain hole is drilled through the low 
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Fic. 9. DETAIL SKETCH OF TRUSS AT PORTAL OVER 
River Pier, NorTH SIDE Point BRIDGE 


and suitably reinforced to bring up the 
shear value of the reduced section. 

The main compression members of the 
bridge are designed with three webs tied 
at the ends by transverse diaphragms. 
This applies to the upper chord and the 
end posts. The open sides of compres- 
‘ion members are fitted with two-rivet 
single lattice. 

The floor is rather shallow for a bridge 
of this size, on account of the need for 
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point of each buckle. To decrease the 
depth of floor, the buckle-plates are kept 
below the level of the top flanges of the 
floor-beams, and extend below the floor- 
beam cover-plates. 

The fact that both spans have their ex- 
pansion on the river pier has already 
been noted. One of the details in Fig. 
10 shows the arrangement used here. A 
curved plate connects the adjoining upper 
edges of the two shoes, closing off the 
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top of the roller chamber. The 12-ir 
segmental rollers are completely inclosed 
in a tight cast-iron box filled with oil 
The joint in the roadway over the river 
pier, where expansion will occur, is cov- 
ered by a grooved steel plate, also shown 
in Fig. 10. This laps over the wood- 
block paving of one span. The built 
steel curbs across the end of the road- 
way of either span, which carry this ex- 
pansion plate, are supported by brackets 
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Fic. 10. DETAILS OF EXPANSION, ROADWAY AND RAILING, 
NortH Sipe Point BripGe 


attached to the web of the end floor- 
beam. The plate is 1 in. thick and is 
grooved % in. wide and % in. deep. 

It was thought necessary to provide ex- 
pansion in the railing also, and as the 
total length of expansion is about 6 in. 
per span (for 150° F. temperature range) 
a method of caring for this expansion 
was desired which would not open any 
wide spaces at minimum temperature. 
The railing immediately over the river 
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pier, therefore, is formed into a 6-ft. sec- 
tion which is an expansion length, and 
both cnds of this section is spring-con- 
nected to the railing post, as shown by 
the detail in Fig. 10. By this means the 
railing is always firmly supported and 
held central. The spring acts in compres- 
tion in both directions. 

The height of the railing is 4 ft. This 
height is found to be safer and more 
satisfactory than lower railing heights, 
as exist on some of the Pittsburgh 
bridges. 


APPROACHES 


The plans for the approaches are being 
drawn to harmonize with the plans of the 
flood commission for construction of a 
flood-protection river-wall on the Pitts- 
burgh (south) bank, and to meet the 
views of the Art Commission, which de- 
sires a suitable development.of the com- 
mon approach to the two Point bridges 
(Monongahela River bridge and the one 
here described, or Allegheny River 
bridge) and a monumental treatment of 
the small irregular piece of land be- 
tween, which forms the Point. It is 
probable that a series of concrete arches 
and an embankment approach of at least 
5% grade will be built, with entrances 
from Water St., Liberty Ave. and Du- 
quesne Way, passing by the freight yard 
of the Pennsylvania R.R. with retaining- 
wall along this yard. Terraced parking 
with monumental decoration has been de- 
signed for the Point, lying between the 
entrances tothe two bridges. 

The north approach involves less com- 
plication in the way of requirements for 
monumental treatment and connection to 
streets, etc. An approach of concrete 
arches and terminal embankment will be 
developed here also. As already noted, 
the porta! at either end of the river spans 
will be developed by a stone archway or 
entrance inclosing the steel portals. 

The total cost of the approaches will 
be about $300,000, a third of which is 
chargeable to the decorative and monu- 
mental development. 


GENERAL 


The cost of the substructure of the 
bridge (three main piers only) is $196,- 
512.80. The two steel spans, erected, 
will cost $300,000, exclusive of the pav- 
ing, which is to be put down as a sepa- 
rate contract. 

The bridge was designed in the office 
of the Division Engineer of Bridges of 


’ the Bureau of Construction, Department 


of Public Works, Pittsburgh. Jos. G. 
Armstrong is Director of the Department 
of Public Works, N. S. Sprague is Super- 
intendent of the Bureau of Construction, 
and T. J. Wilkerson is Division Engineer 
of Bridges. The Dravo Contracting Co. 
built the substructure, and. the American 
Bridge Co. is fabricating and erecting the 
superstructure. The contracts for the pav- 
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ing and for the approaches will probably 
be let this winter. Completion of the 
approaches will delay the opening of the 
bridge to traffic probably to Jan. 1, 1914. 


Types of Defective Rails and 
Some Methods Used in 
Detecting Them* 

By RoBert Jost 
(With full-page plate) 


Under present conditions of railroad 
traffic in this country it is of especial im- 
portance to secure strong, sound and 
durable rails. The compositions best 
adapted to the varying requirements have 
been fairly well determined by the teach- 
ings of service. The openhearth process, 
which permits the use of greater tough- 
ness and hardness through low-phospho- 
rus and sulphur content, has been widely 
extended, and the various principles and 
details of manufacture have been so 
thoroughly studied that our mills are 
capable not merely of large tonnage but 
of high excellence in quality. 

It is a well known fact, however, that 
decided variations in the product at times 
occur. Sometimes the large maority of 
the rails from a-given rolling give gener- 
ally good service, while only a small per- 
centage are found to contain defects 
which cause failure in track. In other 
rollings from the same mills the percent- 
age of defective rails is much higher, 
although the rails may be used under 
nearly identical conditions as to track 
and service. In many instances good rails 
immediately beside one which failed have 
been removed from track and carefully 
studied with the object not merely of 
finding out the exact cause of the fail- 
ure, but also to ascertain the qualities 
which under the same traffic conditions 
resulted in good service. This work 
naturally has been extensive, and its con- 
sideration in detail at the present time 
would weary your patience. It may, 
however, be of interest to show types of 
various failures which in a measure are 
characteristic, and which have come to 
our attention under widely differing ser- 
vice conditions in various parts of this 
country and of Canada, and also to give 
a brief account of some methods which 
have been devised with the object of de- 
tecting defects which would detract either 
from safety or from serviceability. 

One of the best known popularly of 
these defective types is the so called 
“piped rail” (Fig. 1) caused by defective 


mill practice in failing to crop the blooms. 


back to sound steel. A rail of this kind 
does not generally fracture in track, but 
mashes down gradually and is detected 


*A paper presented before the Inter- 
national Society for qare Materials, 
New York City, Sept. 5, 1912. 

+Vice President and Director of Lah- 
oratories, Milton Hersey Co., Ltd., 171 St. 
James St., Montreal, Can. 
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by the track men and removed be‘ 
becomes unsafe. 

Another type (Fig. 2) is the split 
and in the present illustration the 4 
over upon both sides of the hea 
shown. This section has been po!:.,¢ 
and lightly etched with iodine and ;: | 
be seen that the metal is thorough! 
sound—again due to failure at th 
to crop the blooms to sound metal. 
result, the steel has too little tenac 
support an ordinary load, and crus! 
somewhat similar condition is show) j; 
Fig. 3—a new 80-Ib. rail which had 
been in track. This rail would probab|y 
have developed the same defects, s)iver- 
ing at the sides and splitting throug! the 
head even under light traffic, especially 
so since the carbon content was only 
0.43%, with phosphorus at 0.109%. 

In Fig. 4 we look down upon the top 
of a 100-Ib. rail from which a layer about 
¥% in. thick has broken out in service. A 
seam runs lengthwise through the rail, 
and by carefully observing the fracture 
it will be noted that the failure began at 
the seam line and extended gradually in 
service until the crack reached one side 
of the head and nearly extended to the 
other. A failure of this kind is particu- 
larly dangerous since it is gradually de- 
veloping while the rail is in service and 
no outward indication may be given of 
the presence of the defect. The rail in 
question was made by the openhearth 
process and had the following composi- 
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The composition was normal and gave 
no indication as to the cause of failure. 

Fig. 5 shows an etched section from 
the same rail taken at the same location. 
and it will be seen that the steel is thor- 
oughly unsound and porous and shows 
clearly the spot at the seam line. An- 
other section, Fig. 6, was cut at another 
part of the same rail and has the same 
condition of radical unsoundness. An 
analysis of powder which lined the seam 
showed that it consisted mainly of slag 
though also about 1.5% of carbon was 
present. The exact method of formation 
of this type is beyond the scope of our 
present subject, but it is an evident de- 
fect in mill practice. 

Fig. 7 represents another longitudinal 
crack of the same type. In each of these 
cases the composition was normal, but 
the same condition of extreme unsound- 
ness, resulting from defective mil! prac- 
tice, was present. 

Fig. 8 gives another example of a radi- 
cally unsound rail with a split lengthwise 
in two planes; Fig. 9 shows the upper 
portion of the head with the slag-line # 
which the fracture began. Fig. | is * 
similar type, with a longitudina’ sea” 
through the head; the defective characte! 
of the steel is clearly shown in ‘ig. |! 


i 
rs 
ba 





gave 
ilure. 
from 
ation, 
thor- 
shows 
An- 
1other 
same 
An 
seam 

f slag 
n was 
mation 
of our 
nt de- 


tudinal 
f these 
al, but 
:sound- 
[| prac- 


a radi- 
ig thwise 
e upper 
y-line at 

10 is 2 

seam 


haractet Enc. News 
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This condition obviously would have been 
avoided by proper mill practice. 

Fig. 12 shows the type of failure 
known as an “internal transverse crack.” 
This is also particularly dangerous since 
it is not present in the rail when rolled 
but begins to develop in service at some 
point of weakness within the steel, and 
gradually extends across the head until 
fracture of the rail occurs. The rail in 
this case was made by the bessemer 
process and had the following composi- 
tion: 


Carbon 0 67% 
Phosphorus... 0.058 
Manganese 0.88 

Sulphur.. a 0.041 


This rail was removed from track and 
broken under the drop test, but a similar 
crack, though smaller, is shown in Fig. 
13, about 3 ft. from the first, in the lower 
part of the head near the web, while 
about a foot further along the rail a small 
crack, in embryo so to speak, was found 
(Fig. 14). Another failure of this type is 
shown in Fig. 15, which represents an 
openhearth rail of the following com- 
position as compared with its heat 
analysis: 


Rail Heat 
Analysis Analysis 
Carbon . 0.86% 0.65% 
Manganese. . 0.74 0.81 
Phosphorus.. : 0.030 0.024 
Sulphur. . ° 0.050 0.055 


The rail was thus decidedly segregated, 
indicating defective mill practice. 

A characteristic form is shown in Fig. 
16 and the nucleus of weakness at which 
the fracture began is clearly seen near 
the center of the crack. Fig. 17 illus- 
trates again the gradual growth of what 
later on would have been a failure of this 
nature; the spot of weakness at the cen- 
ter is evident. 

Owing to the dangerous character of 
this type of failure and the need of 
definite knowledge as to the prime cause 
of the growth, we made a critical study 
of the subject, gathering data throughout 
the country. I shall not burden you with 
details; it will suffice to say that the de- 
fect was found in low-carbon and in 
high-carbon steel; in rails as heavy as 
100 Ib. per yd., and as light as 80 Ib. In 
some cases, where rails as light as 67 Ib. 
were used and subjected to the same 
wheel pressures, none of the defects had 
developed. 

As has been mentioned above, the de- 
fect was found, in relatively small num- 
bers, in both bessemer and in openhearth 
Steel, made at different mills scattered 
over the country and in service in various 
parts of this continent. Thorough study 
Proved beyond question that the composi- 
tion of the steel in its ordinary elements 
was not the cause of the failure, and also 
that the conditions of service were not 
the prime cause. Analysis of the small 
central core in these “spots” was 
not conclusive. Microscopic investigation 
Proved that the “spots” were mere cracks 
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and did not extend longitudinally along 
the rail; in other words, they had no 
depth. But, on examination of the steel 
in the immediate vicinity of the central 
core, we always found decided porosity 
or other source of weakness, this con- 
dition being caused by various defects in 
the mill practice. 

In one of these unsound rails (Fig. 18) 
two internal transverse cracks had de- 
veloped within about 1 in. of each other. 

Another characteristic form of internal 
transverse crack is seen in Fig. 19, a 
badly segregated openhearth rail in which 
the manganese content was 1.62%, 
although the heat average approximated 
0.80%. 

Fig. 20 shows a three-fold enlargement 
of the spot just shown, and by noting the 
formation of the ridges it will be ap- 
parent that the fracture began inside the 
head and gradually extended until it 
reached the surface. The spot was 
about 4 in. long. Fig. 21 represents a 
similar crack in a 110-lb. openhearth rail 
in which the manganese was also exces- 
sive, 2.65% being present, whereas the 
heat average was approximately 0.90. 
In both of the latter cases the abnormal 
composition was caused by failure in 
manufacture properly to mix the man- 
ganese added in the ladle. 

The types of various defects might be 
extended almost indefinitely, but I will 
limit myself to one other, Fig. 22, which 
has been found to cause difficulty result- 
ing in the so called “moon-shaped frac- 
ture.” This represents the base of a rail 
in its natural size with a seam line ex- 
tending along the rail nearly at the cen- 
ter of the bottom of the base. Rails 
which contained this defect of manufac- 
ture were usually seamy throughout the 
sections as will be seen in the example. 

Our experience has been that defective 
condition is very seldom characteristic of 
an entire rolling, but that it is generally 
present only in individual ingots. Conse- 
quently it was clear that in order to 
guard most effectively against the various 
defects and at the same time utilize the 
largest possible proportion of the rolling, 
it was desirable to test each ingot in the 
rolling, stamping each rail with its ingot 
number, in addition to the heat number 
and the letter indicating its position in 
the ingot. Also, in order to forestall as 
far as possible the various defects in the 
rails, we found it advantageous to place 
a considerable number of inspectors 
throughout the mills in order to watch 
the progress of the manufacture in its 
various details and to report all varia- 
tions which would tend to lessen the 
value of the product. . The plan has been 
in operation for about one year with 
very satisfactory results. 

These extraordinary, though now need- 
ful, precautions on the part of a railway 
company should be unnecessary since 
they are intimately connected with the 
manufacture of the steel and should 





properly be observed by the mill itself to 
safeguard the quality of its own product. 

Of the routine tests, we have found it 
advisable to make a drop test upon a butt 
from each ingot in the heat in order to 
avoid brittleness, rejecting all rails from 
each ingot which fail under the test. 
The ductility test of P. H. Dudley has 
also been found extremely useful in help- 
ing to avoid qualities which result in 
some of the types of failures shown 
above. The test to destruction, under the 
drop, to detect piping is also of great 
value, and serves as a check upon the 
work of the men at the shears and tends 
to reduce to a minimum the number of 
piped rails in any given shipment, par- 
ticularly when the tests are made upon 
the ingot plan mentioned above. The de- 
flection measurement under the drop test 
enables one to avoid undue softness, 
while base seams may be detected if 
present by making the drop test with the 
head of the rail downward, as is our 
regular practice, but with the base 
slightly inclined so that the drop will 
strike the extreme side of the base and 
thus open up as a result of the blow 
any unwelded seams which may be pres- 
ent. If seams are found, the top rail of 
the ingot might properly be rejected. 
This modification does not interfere with 
the effectiveness of the drop test in other 
respects. 

In brief space, I have tried to outline 
some important causes of failure of rails 
under present conditions of service, and 
to mention briefly various methods which 
have been devised and developed from 
time to time in the effort to detect unsafe 
or unserviceable material in the product 
offered by the mills. An immense 
amount of work has been done in this 
connection and has been necessary in 
view of the conditions which have been 
encountered. I wish, however, to empha- 
size with all the force of which I am 
capable, the absolute unfairness of forc- 
ing upon the railroads of this coun- 
try the detecting of defects which, if the 
rails were properly made, would seldom 
be present in the steel. I believe also 
that I am not amiss in stating that it is 
today the earnest wish of every one who 
has at heart the interests of our rail- 
roads, the safety and economy of traffic, 
and the integrity and development of our 
manufactures, that the day may not be 
distant when every artisan in our mills, 
from the highest to the lowest, through 
the compensation received in return for 
his work, shall be made to realize that 
quantity of production is not the main 
goal toward which his energies should be 
directed, but that quality is the prime 
requisite. My faith in the efficiency and 
capacity of our mills is so great as to 
convince me that, under such a system, 
the mills wou'd become noted in greater 
measure than ever before, both for ex- 
tent of production and excellence of the 
product. 
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The 


Relation of the Con- 
tractor to the Public 
Officiai* 
By C. A. CRANETF 


A discussion of the relation between 
contractors and public officials might be 
divided under three heads: What they 
are thought to be, what they are and what 
they ought to be. 

What they are thought to be finds its 
only parallel in the nursery belief in 
Santa Claus, which is no more hallowed 
than the time-honored tradition in every 
newspaper office in the country concern- 
ing the financial status of contractors. 
There is never an event chronicled in the 
press in which a contractor figures, that 
he is not mentioned as “‘so and so, the 
wealthy contractor.” All of which prompts 
the unnecessary question, “Where did he 
get it?”’—unnecessary because the gen- 
eral public harbors the delusion that the 
wealth was attained in public contracts 
in collusion with public officials. 

There is perhaps no industry which is 
so intimately connected with the progress 
and welfare of a country as that of the 
contractor. His task is the physical de- 
velopment of the locality. The work is in 
the open and its progress is carefully 
watched by the community. Every pas- 
ser-by is a self-appointed inspector; his 
criticisms are governed more by personal 
inconvenience than by any real knowl- 
edge of how or why the work is being 
conducted, and proportionate with the in- 
convenience, is the firmness of his con- 
viction that the contractor and the public 
officials are leagued together in a “public 
be damned” policy. In any event it is 
the popular belief that the contractor is 
amassing a fortune and only gets his con- 
tract through “pull.” 

In all candor we are bound to admit 
that there has been great justification for 
this belief. Doubtless we are all familiar 
with the practice, sometimes observed in 
the smaller towns, of receiving the bids 
in public, but opening them in executive 
session. To insinuate on the reasons for 
such a custom is inadequate—experienced 
contractors know. These irregularities 
are deplored by honest contractors—in 
fact they are deplored by every contractor 
except that particular one who gets the 
contract—and the very first time he finds 
the trick has worked in favor of another, 
he shouts the loudest of all. 

Just as dishonest officials are in the 
minority so are honest contractors in the 
majority, and they are equally anxious 
with honest officials and the public gener- 
ally that the contracting business shall be 
put on a legitimate basis, which will 
afford every opportunity for honest com- 


*A paper presented to the American 
Road Bohsress, Atlantic City, Oct 5, 1912. 
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petition and minimize favoritism and 
graft. 

A recent editorial in one of our large 
dailies, commenting on the expenditure of 
public funds for a large improvement 
contained this sentence: “In dealing with 
contractors eternal vigilance is essential.” 
The implication there is that the con- 
tractor is the culprit—but dishonesty 
can’t thrive single-handed. 

Now we take it that one of the pur- 
poses of this Congress is to correct con- 
tract abuses and to establish legitimate 
practice. You must do that before you 
can succeed in building good roads or 
anything else, no matter how theoretically 
perfect a set of specifications you may 
devise. Since we must all confess that 
the relations between contractors and offi- 
cials are not always above suspicion, the 
problem is to remove the opportunity for 
suspicion. Why not adopt the policy of 
the hotelkeeper who announced on his 
bill-of-fare that “to prevent fruit being 
taken from the table, there will be no 
fruit.” Cut out all personal relations be- 
tween contractors and political officials 
and let these relations be through the 
proxy of the engineering official. Choose 
a big man in his profession and pay him 
a big salary—put him under a _ heavy 
bond to guarantee the accuracy of his 
work and the validity of his certificates 
of payment. Why should a disbursing 
officer be held responsible for an engi- 
neer’s voucher, unless he has equal 
facilities for checking the work that the 
engineer had in computing the amount? 
Centralize the power and the responsi- 
bility. 

Contractors prefer contracts with rail- 
roads and private corporations to public 
work, because their dealings are almost 
entirely confined to the engineer or the 
architect, and they are not encumbered 
with the delays and red tape that char- 
acterize our contracts for public work. 
To one lawsuit over a railroad contract, 
there are a hundred over public contracts 
—and is this not because the railroads 
employ a higher grade of men to super- 
intend their construction? Men who are 
competent to and do settle disputes fairly, 
unhampered by the statutes and ordi- 
nances under which public work is con- 
ducted. It is true there are many of our 
large public improvements today going 
forward under the guidance of the best 
engineering talent in the country. To 
these exceptions our criticism does not 
apply—but to the general custom 
which places inefficient men in charge of 
engineering construction on public work. 

A serious mistake made by public offi- 
cials is to underestimate the necessity for 
paying high salaries to engineers. Well 
paid positions will attract a higher grade 
of men and remove temptations which 
beset the path of the under-paid engineer 
in the field. The men in the field are 
relied upon by both the chief engineer 
and the contractor, and the greatest risk 
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the contractor assumes lies in the 
of this sub-engineer to whom is dele: +4 
the power of interpreting the contra 

The success of a contract lies 
execution—not in its wealth of lega! 
tection for the contractee. Take an\ 
tract issued today for public work : 
lawyer and ask his opinion of it. H 
tell you a man is a fool to sign such a 
document. It is so drawn as to provide 
every safeguard for the contractee, and 
to place entire responsibility for every. 
thing that may happen, including the act 
of Providence, up to the contractor. He 
literally signs away all his rights in the 
present and hopes for the future. This 
is not the work of the engineer, but of 
the legal officials. 

But the contractor wants the work, and 
in the contracting business three qualities 
are essential—faith, hope and nerve, and 
the greatest of these is merve: nerve to 
disregard counsel’s warning, faith in his 
own ability to do the work, and hope that 
the engineer in direct charge of his work 
will give him a square deal. 

It is impossible to over emphasize the 
importance of the relation of this engi- 
neer who is in direct charge. He is 
called upon to give immediate decisions 
on important questions, in the absence of 
his superiors. He is clothed with al! the 
powers conferred in the contract and 
these are liable to be over-, rather than 
under-exercised by the too zealous and 
inexperienced engineer. Care in the 
selection of his deputies, and personal 
attention to their training by a chief engi- 
neer are tremendous factors in securing 
harmonious relations with the contractors. 
Constant bickering prevents good work, 
and the chief engineers who have been 
most successful are those who have in- 
fused in their subordinates thé realization 
that tact and diplomacy win more battles 
than obstinacy. 

Most contracts designate the chief 
engineer as the arbiter of all disputes 
over the amount and fitness of the work. 
his decision to be final and binding on 
the contractor, but this power is usual!) 
qualified elsewhere in the contract ) 
providing that the engineer’s decision 
shall be subject to the final determination 
of the Commissioner or the Board, as the 
case may be. 

This qualifying clause might easily be- 
come a mischief breeder. Any hoopholes 
which permit the slightest chance for 
questionable dealings between contractors 
and officials should be guarded against. 
The days of the contractor with a “pull” 
are passing. Even the simplest class of 
public improvements is now supervised 
by an engineer. The less that contractors 
and Commissioners come in contact the 
better. The Commissioners’ attention 
should be devoted to the administrative 
details—-with matters pertaining to cor 
struction left to the engineers. The ent- 
neering profession fortunately ranks high 
in integrity, and the unfortunate cases if 
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which scandal has entered into the con- 
tracts are but rarely charged to any dis- 
honest acts by or collusion with, the engi- 
neer. The objection raised to allowing 
the engineer to be the final judge as to 
the quantity and fitness of the work, is 
that since he is paid by one of the parties 
to the contract he is naturally biased 
toward his employer, but it is generally 
conceded that in the majority of cases 
the engineer who has designed and super- 
vised the work is best fitted to make the 
decisions. There are many questions, 
however, which arise that are not con- 
cerned solely with quantity or quality— 
questions of judgment or questions of 
proper interpretation, and we believe dis- 
putes of such nature should be submitted 
to arbitration. No honest and capable 
engineer fears or can object to any 
scrutiny of his work by an equally com- 
petent fellow engineer, and, therefore, an 
appeal from his decision should be 
allowed before a referee competent to 
pass upon the technical matters involved. 
This is the only form of appeal which 
should be permitted in the contract. An 
appeal to the Board or to a Commis- 
sioner can be made only for the purpose 
of securing through friendship or worse 
what the engineer will not allow, and if 
the Board of Commissioners is honest 
and has confidence in its engineer, it 
naturally will deny the request. The 
position of the engineer who would be 
asked by his board to alter his determina- 
tion would be exceedingly unpleasant. 
He would be in the dilemma of refusing 
to obey orders or of certifying to some- 
thing against his judgment. Engineers 
are human and jobs are not always 
plenty, and we realize that engineers 
have their troubles as well as contractors. 
To avoid such dilemmas, the engineering 
profession should demand a form of con- 
tract providing that their rulings could 
only be reversed by arbitration before a 
member or board of their profession. 

We realize that there are many ques- 
tions of law involved in contracts that 
are often the subject of division by mem- 
bers of the bench, but we submit that if 
the preparation of the entire contract, as 
well as the specifications were left to the 
engineer, he would at least be able to 
prepare as comprehensive a dccument as 
the lawyers, and there could hardly be 
any question involved which another 
engineer could not understand for the 
Purpose of making a fair decision. A 
suit at law is not the most satisfactory 
way to settle a dispute which really 
hinges on the question—was the work 
done as it was intended and represented 
in the contract? Lawyers naturally look 
for legal points of attack and defense, 
and many a case has been decided on a 
Purely legal technicality far beside the 
equity of the suit. 

This arbitration question has been tried 
out in many forms and unfortunately no 
method has yet been adopted that seems 
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satisfactory. The Rapid Transit Com- 
mission in New York City some years ago 
provided that an appeal from the chief 
engineer’s decision should be submitted 
to a board consisting of one arbitrator 
chosen by the Commission and one by 
the contractor, and on the failure of these 
two to agree, a third was to be appointed. 
It is obvious that the decision thus really 
lay with the third man, and it would seem 
a short-cut to name,the third man first. 
Onward Bates, in a very able paper be- 
fore your Congress at Richmond last 
fall, pointed out this very difficulty, and 
after several years’ trial by the old Rapid 
Transit Commission and the present Pub- 
lic Service Commission, the scheme of 
arbitration has been dropped since it 
proved quite as costly and consumed as 
much time, if not more, than the regular 
court procedure. 

It would seem that the single arbitra- 
tion is the solution of the difficulty, and 
this scheme is concurred in by the Na- 
tional Federation of Building Trades Em- 
ployers of Great Britain which recently 
prevailed upon the Council of the Insti- 
tution of Municipal and County Engi- 
neers to adopt a modification of the 
clause regarding the engineer as the sole 
arbiter of disputes. The Council recom- 
mended the adoption of a clause submit- 
ting the dispute to a single arbitrator to 
be appointed by the President of the In- 
stitution, the award of such arbitrator to 
be final and binding upon the parties. 
The nature of the questions to be sub- 
mitted for arbitration is to be confined 
to the interpretation of the contract or 
any matter arising thereunder—but not 
on decisions as to the quantity and fit- 
ness of the work—and also as to the 
withholding by the engineer of any cer- 
tificates to which the contractor might 
claim to be entitled. The arbitration is 
not to apply to any contract amounting 
to less than $5000 and no question in- 
volving a sum less than $250 shall be 
submitted. We believe that some such 
measure might well be considered by our 
public officials. It would minimize liti- 
gation and thus remove one of the great- 
est sources of friction between con- 
tractors and public officials. 

The attempt to regulate these relations 
and to prescribe by statute for nearly 
every contingency that may arise in a 
contract is in our judgment a mistake. 
Laws are no stronger than the men who 
enforce them, and if it be the fact that 
laws are necessary to curb our public 
officials, something is radically wrong 
with our system of government. You 
can’t legislate honesty into a man—you 
may render him more cautious, but if he 
be dishonest he will circumvent any law 
made. What we need is better men, not 
more laws, and public office should offer 
the best men suitable compensation for 
their services to the public. 

This subject is one that cannot ade- 
quately be discussed in a short space of 
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time. So much depends on the relations 
of the contractor and the public official 
the success of the smallest undertaking. 
Reduce them to a minimum—cut out all 
relations with the political official-—di 
vorce contracts from politics—-and the 
millennium will be at hand. 


Roman Concrete—That there was some 


standard specification used by th Ro- 
man Army I hold to be true, because in 
every part of the world, wherever you 
zo, you will find the Roman methods are 
remarkably uniform. The secret of the 
Roman concrete is a thine which to m+ 
is absolutely mysterious. T am very fa- 
miliar with the great Roman fortress, a 
mile and a half from Sandwich. Ene. 
known as Richborough Castle. This en- 
closure, covering several acres, is still 


surrounded by a great Roman wall, on 
of the best preserved outside of Italy 

and it was in this fortress that the Ro- 
mans packed up on their departure from 
this country. The walls there are about 
39 ft. high and 10 ft. thick, and of wreat 
length, but when the railways were be 

ing constructed the barbarians destroyed 
that which faced toward the sea in orde: 
to use the material for the purpose of 
the railway. They began to destroy the 
return wall to this sea front by excavat 

ing a great cavity at the base of the 
wall It is more than high enough to 
walk into and it extends 8 ft. 6 in. in 
depth, and so leaves only 18 in. of wall 

ing beyond. The span of that opening 
is about 50 ft., therefore you have a con 
crete girder, say, 20 ft. in depth and 50. 
ft. span and 8 ft. 6 in. in thickness with- 
out the slightest sign of a crack. It has 


stood since the time, say, fifty or sixty: 


years ago, when the cutting was made 
In itself that it sufficiently wonderful 
but suppose you go inside the wall and 
consider what it is constructed of. So 
far as one can see it is constructed of 
nothing but the matertals on the spot 
There you see the gravel from the beach 
flints from the chalk, and the rough 
class of half stone, any kind of inferior 
Kentish rag, which could be obtained 
near the spot, while the mortar binding 
these miscellaneous aggregates together 
appears to be made with the ordinary 
chalk or stone lime. 

What we want to know, therefore, is 
what did the Romans mix with that mor- 
tar which transformed it into a material 
as hard as our portland cement? 3e- 
cause inside this enormous wall, 10 ft 
thick, the setting and consequent hard- 
ness of the concrete is just as good as 
it is on the outside. That is contrary to 
experience with ordinary lime mortars 

When the Romans left this country 
something or other which had been 
mixed in concrete and mortar or some 
method of preparation was no longer 
used, and the Normans attempting to do 
buildings of the Roman character made a 
fearful mess of it. Most of their cen- 
tral towers collapsed, owing to the mor- 
tar being bad, as it became like sand, 
and the piers collapsed in consequence. 
Whether the Romans carried about with 
their armies puzzolana, or volcanic ash, 
or something equivalent to that in its 
effects, I do not know, but it is a sub- 
ject I think exceedingly worth investi- 
gation by chemists and societies. To 
raise the level of the lime mortars, con- 
cretes and plasters In common use would 
confer a great benefit on the building 
trade of this country, particularly in the 
country districts —A. T. Bolton, before 
the Concrete Institute, London. 
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Camp Sanitation 
By R. C. HARDMAN* 


In the establishment of camps for con- 
struction or other purposes too much care 
cannot be given to the sanitary arrange- 
ments for the protection of the health of 
the men. All too many camps are simply 
collections of tents or shacks in which 
no attention is paid to the ultimate end 
of all camp garbage and refuse. The ex- 
cuse, of course, is that it is merely a tem- 
porary camp; that the added cost of the 
sanitary precautions comes out of the 
profits and that it is too much trouble. 
However that may be, it is highly pzob- 
able that the cost of this work might be 
more than taken care of by the ionger 
period which men can be kept and the 
decreased expense of securing and break- 
ing in men. It w'll be argued that the 
average “wop,” as the contractors’ la- 
borer is beceming to be known, will stay 
but « short time anyway, and it makes 
no difference whether a hovel o. a pal- 
ace is f::rnished for his housing. But it 
is at least open to discussion whether he 
will not stay for a longer time and do 
more and better work if sanitary meas- 
ures are taken for the abatement of the 
fly nuisance and the elimination of the 

iors which all too often character- 
construction camp. 

To .ne average camp boss the idea of 
a flyless camp will come as a joke and 
provoke an amused smile. And yet by 
providing proper incinerators and latrines 
and caring for stable refuse, the “flyless” 
camp comes very near realization, and 
that at a very small expense. To be sure, 
it will be an innovation in most camps, 
and an innovation that will come hard. 

In order to secure good results the site 
should be a high, well drained piece of 
ground. This is often impossible. If 
well drained ground cannot be had all 
stagnant water should be covered with 
crude oil to prevent the breeding of mos- 
quitoes. In laying out the camp the fol- 
lowing rules as to the locations of tents 
should be followed: 

Tents for sleeping quarters should be 
arranged in rows so that the surroundings 
can be more easily kept clean and permit 
of the use of a wagon therefor. 

The kitchen, mess and storage tents 
should be at least 100 ft. from the sleep- 
ing quarters. 

The stable or corral should be at least 
500 ft. from any tent—farther if prac- 
ticable. The distance cannot be too great 
from the flyless standpoint, as the stable 
is a great breeder of flies, and it is the 
breeding places that are the enemies of 
the flyless camp. 

Latrines should be placed not less than 
150 ft. from the sleeping quarters and 
not less than 250 ft. from the kitchen and 


*Civil Engineer and Superintendent of 
Construction, War Department, Fort 
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mess, and so situated that the natural 
drainage shall be away from the camp. 

Garbage incinerators should be placed 
about the same distance away as the 
latrines. Incinerators for kitchen gar- 
bage, and also slop pits, may be placed 
somewhat nearer the kitchen. 

Fig. 1 shows what the writer considers 
an ideal camp. In many cases this ar- 
rangement will not be practicable, owing 
to lack of room, but if the contrivances 
which are describéd later are well made 
and properly used the camp may be 
greatly contracted. The sanitary ar- 
rangements described are such as may 
be provided at small expense and do not 
include any patented or manufactured 
article. Most of them have been used by 
the U. S. Army in the field and have 
proved successful. 
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Fics. 1 To 6. PLAN AND DETAILS OF SAN- 
ITARY ARRANGEMENTS FOR CAMP 


It seems to be the silly custom in the 
United States to screen our houses, when 
as a matter of fact we should screen our 
stables—for our long-pencilled statis- 
ticians tell us that for each fly we allow 
to be brought to life in May, there will 
be untold millions to be kept out of our 
houses in August. As in a camp we have 
no stables to screen and the effectual 
screening of tents is a costly and difficult 
undertaking (the kitchen and mess tents 
only should be screened), the whole mat- 
ter resolves itself into properly disposing 
of everything in which flies might breed. 
And as it is a notorious fact that flies 
breed only in filth, it resolves itself stil} 
further into the simple elimination of 
filth—to which no one can object. The 
most difficult part of the whole matter is 
the financial objection of the “boss.” 
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The sanitary appliances of a c.. 
for the disposal of (1) human wa 
camp waste, (3) kitchen waste, 
the protection of (1) food supp! 
water-supplies. 

1. HUMAN WASTE—First of ai: to be 
considered are the latrines for dis- 
posal of human waste. The most simple 
of these is an open trench, which is grad. 
ually filled with the excavated material as 
fecal deposits are made. This 
should be used only in camps of one or 
two days’ duration. A more elaborate 
and better form is shown in cross-section 
by Fig. 2. In this the principal thing to 
secure is tightness—light-tight and fly. 
tight. The trench for this latrine should 
be from 4 to 6 ft. in depth, 2 ft. in width 
and about 8 or 10 ft. in length. The 
latrine boxes should be made to cover 


form 
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the trench and about 17 or 18 in. high: 
this size is not too cumbersome for easy 
handling in its daily removal. The sides 
and top should be of dressed tongued and 
grooved lumber. The inside of the box 
must be free from all projections upon 
which solid matter might lodge. The seat 
covers should be securely hinged and 
when closed be perfectly tight. A trian- 
gular piece on the top, as shown, will 
prevent the possibility of this being left 
open. These box tops are removable as 
a whole and should be taken off daily, a 
small quantity of crude oil, straw or other 
easily combustible fuel placed in the ex- 
cavation and burned out. A liberal quan- 
tity of chloride of lime is also very eff- 
cient. Handles should be placed on each 
end for lifting. In one end of the box 
should be placed a urinal pipe and funnel 
with a spring flap cover. 

For the collection of human waste at 
night small urinal cans should be pro- 
vided and placed along the camp street. 
These should be emptied each morning 
into the incinerator (described later), 
thoroughly washed and the bottom cov- 
ered with milk of lime. 

2. Camp Waste—This includes all 
waste paper, old shoes and clothing, and 
the thousand and one other things which 
the men will throw away. For the col- 
lection of this each tent should be pro- 
vided with a small garbage can with a 
tight cover, which must be kept on. Asi 
is essential that all waste, especially per 
ishable waste, such as banana skins, ¢tc., 
should be immediately deposited in the 
can, it might be well to appoint one man 
in each tent to see that this is done, Pay 
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ing him a small sum extra for the ser- 
vice. At least once a day these cans 
should be emptied, the collections burned 
and the cans washed out. 

An incinerator for the destruction of this 
waste can be easily constructed. The U. 
s. Army “Field Service Regulations, 
:910,” describes this incinerator (Fig. 3) 
as follows: 


j it is dug about 5 ft. long, 2% ft. 
wia'l in. deep at one end and 12 at the 
other; the excavated earth is banked 
around the pit and the latter is then 
filled with stones on which a fire. . . 
is built; when the stones have become 
heated liquid refuse is poured into the 
pit (shallow end) where it gradually 
evaporates; solid matter is burned on 
the fire. 


For stable manure a large pit should 
be dug and all collections burned therein 
by the addition of straw or a small 
amount of crude oil. This should be 
done daily. 

3. KircHeEN Waste—Incinerators for 
the destruction of kitchen garbage may 
be constructed similar to the above. An- 
other form (Fig. 4) is made by digging 
two trenches to form a cross; each trench 
about 10 ft. long, 1 ft. wide and varying 
in depth from zero at the ends to about 
18 in. in the middle. Over the intersec- 
tion of the trenches place an old barrel 
with the ends removed, supported by 
planks placed over the trenches. The 
sod removed from the trenches is placed 
around the barrel to the full height. A 
fire is then built under the barrel and 
garbage burned thereon. The ends of 
the trenches should be covered (except 
the one in the direction of the wind), so 
that a good draft is created through the 
barrel. This is intended primarily for the 
disposal of solid matter only, but may 
be modified for liquids also by digging 
deeper at the intersection and filling with 
stones. Liquids should be poured in 
from the trenches. This incinerator is 
described in the “Manual for Army 
Cooks, 1910.” 

Liquids may be strained from the gar- 
bage before burning and deposited in a 
slop pit, as shown in Fig. 5. 

If the camp is one of but a few days’ 
duration all kitchen waste may be buried 
in pits. 

PROTECTION OF Foon SuppLies—aAll 
perishable food supplies must be pro- 
tected from putrefaction and flies. In 
isolated localities where ice cannot be 
obtained a box buried in the ground in 
a shady spot will do much toward pre- 
venting putrefaction. Porous bricks 
soaked with water and wrapped in a wet 
cloth, will, by evaporation, keep butter, 
eggs, milk, etc., sufficiently cool, if the 
food is placed upon them in a shady spot. 
Fresh meats, which are usually secured 
daily, should be hung up in a screened 
inclosure. 

_ If it is possible to secure ice, a suitable 
improvised icebox can easily be made by 
placing a small box inside a large one 
and filling the space between with hay, 
Straw, sawdust or any good nonconductor. 
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Each box should be provided with a cover 
so as to secure an air space at the top, 
and holes bored in the bottom for drain- 
age. 

PROTECTION OF WATER-SuUPPLIES—The 
matter of water-supply should be care- 
fully attended to, especially as to its 
source. If water is turbid an impro- 
vised filter is easily made, as shown in 
Fig. 6, of two barrels of different sizes. 
This cannot be relied upon to remove 
all bacteria, so water which may possibly 
be contaminated should be boiled and 
aérated before using. If no ice is to be 
had water may be cooled by evaporation 
to a great extent by keeping it in a can- 
vas bag hung in the shade and breeze.* 

MISCELLANEOUS—At all places where 
water is used for washing the earth 
should be dug up and replaced with a 
foot or two of gravel to facilitate perco- 
lation. No water should be allowed to 
collect and become stagnant. 

The only tents that should be screened 
are those used for cooking and eating. 
The floors of these, if of earth, should 
be well packed and oiled, so they may be 
kept free from dust and scraps. 

The arrangements described above are 
very simple and inexpensive, and require 
but little attendance. Much more ciab- 
orate schemes can be devised, of course, 
but for camp purposes no more efficier’ 
The process of keeping the tents and 
their surroundings clean will be more or 
less difficult to initiate with the average 
gang of laborers, but once the spirit of 
cleanliness is inculcated the several tents 
will vie with each other in presenting the 
neatest appearance. 

To illustrate the advantage of the in- 
troduction of camp sanitation, some sta- 
tistics taken from an article by Major 
General W. H. Carter in the Outlook of 
Dec. 23, 1911, will be interesting. Dur- 
ing the Spanish-American War, 10,759 
men were encamped at Jacksonville, Fla. 
The number of deaths was 281, of which 
248 were from typhoid fever. No inclu- 
sive dates were given by General Carter, 
but the writer’s recollection is that the 
camp was for a period of about six 
months, which would make a yearly 
death rate of 46.1 per 1000 from typhoid. 
At San Antonio, Texas, last year, for a 
period of four months, 12,801 men were 
encamped. The deaths from all diseases 
numbered but 11, none of these being 
from typhoid. At'’San Antonio the sani- 
tary orders were very rigid; at Jackson- 
ville, orders were very slack or lacking, 
apparently. The result, by inference, 


‘was the very high death rate at Jackson- 


ville and the most remarkable showing 
made at San Antonio. 


*The method of cooling water works 
particularly well, of course, in dry cli- 
mates. Even in a humid climate, how- 
ever, evaporation {is considerable, espe- 
cially if any wind is blowing. A canvas 
bag filled with water and Tous on an 
automobile or motor boat where the 


wind strikes it 
drink. Ba will afford refreshing 
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At Galveston, Tex., some 4000 men were 
encamped and sanitary precautions were 
taken with about the same results as at 
San Antonio.* And this, too, in an ex- 
tremely humid and hot climate on badly 
drained ground. 

Aside from the fact that these precau- 
tions are preventors of epidemics, they 
are also factors in cost reduction. In the 
vicinity of some camps which the writer 
has seen the time lost by the men brush- 
ing and swatting flies would offset many 
times over the cost of efficient sanitation 
as described. The new “efficiency engi- 
neer” with his notebook and stopwatch 
would be kept busy making such notes 
as “10:03 to 10:03'4, brushing flies.” 

Contractors and engineers alone are 
notoriously behind in the national “swat 
the fly” movement. Hasn’t the time ar- 
rived to get busy ? 








The Brain of Dr. W J MeGee, willed 
to Dr. Anthony Spitzka, the noted Phila- 
delphia brain specialist, for research 
study, has been announced by him to 
have a weight of 1410 grains, or slightly 
over three pounds, which places it among 
the 100 heaviest brains so far investi- 
gated Dy Spitzka’s very interesting 
studies, on the brains of some of the 
most noted men of recent years, have 
led him to the conclusions that the 
weight of the brain is very closely de 
pendent on the field of activity in which 
it is used, and that the brain grows in 
size and weight under heavy service and 
seems also to lose in size and weight 
under light service. 


— 








The Decomposition of Concrete by 
gypsiferous water is noted in an article 
by J. D. Howkins, entitled ‘‘Extension of 
the Old Pier at Hartlepool’’ which is 
paper No. 3961, from the Minutes of the 
Proceedings of the Institution of Civil 
Engineers. The article describes the con- 
struction of a new pier head at Hartle- 
pool, Eng., in which for the most part, 
large concrete blocks were used. The 
author says 


A firm foundation on clay was met 
with, except at one point on the inside of 
the pier, where the black color and the 
smell of the mud between the large boui- 
ders suggested the presence of a sulphur 
spring. It had been previously ascer- 
tained that, when repairs to the old head 
at this point had been carried out, the 
concrete used rapidly deteriorated, this 
being the only instance which has come 
under the observation of the author ot 
concrete made from sound materials suf- 
fering from other than accidental causes 
inasea-work. By the courtesy of Messrs 
Otto Trechmann, the local cement man- 
ufacturers, two analyses were made 
the first, of some concrete which had de- 
teriorated when brought into conjunction 
with this mud, and the second of the mud 
itself. These analyses indicated that th« 
presence of the black mud itself did not 
cause the deterioration of the concrete, 
but that this was brought about by gyp- 
siferous water from a bed of anhydrite 
and gypsum which occurs in the mag- 
nesian limestone below the harbor, and 
abuts against that rock beneath the boul- 
der-clay near the end of the Old Pier. It 
is interesting to note, first, that the old 
inhabitants of Hartlepool used to obtain 
a medicinal water near the Old Pier, and 
secondly, that Messrs. Otto Trechmann, 
when boring at their works about a mile 
distant, met with this same gypsiferous 
water after piercing 265 ft. of anhydrite. 
It was of course considered undesirable 
to use concrete for this part of the foun- 
dation, and large blocks of stone were 
substituted. 





*Account should be taken of the anti- 
typhoid treatment given the soldiers at 
one or both these Texas camps.—Ed. 
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Future Uses of Solar Energy 


Under the title “Photochemistry of the 
Future,” a lecture was given in New York 
City on Sept. 11 before the International 
Congress of Applied Chemistry by Gia- 
como Cimician, of Bologna, Italy. This 
was an interesting forecast of various 
solutions, which may be expected, of the 
problem of securing energy for industria! 
processes after the present stores of fos- 
sil fuel are depleted. 

The lecturer started with the assump- 
tion that the earth received from the sun 
three gram calories per minute per square 
centimeter of exposed area, and he de- 
veloped from that figure a statement (fig- 
ures converted from metric to Englisl 
units) that we receive each day from the 
sun on a square yard, with a tropical day 
of six hours, an amount of heat equiva- 
lent to that in about 1.8 lb. of coal. For 
a square mile this heat would be equiva- 
lent to the combustion of 2600 tons of 
coal. The quantity of coal and lignite 
produced in Europe and America being 
some 1,100,000,000 tons a year, an area 
of less than 12,000 sq.mi. regeives solar 
energy equal to that in the world’s coal 
output for a year. The Desert of Sahara 
receives each day on its 2,000,000 odd 
square miles, the equivalent of 6,000,- 
000,000 tons of coal. 

This enormous amount of energy is 
largely wasted; what is utilized is through 
waterfalls and plants. The water-power 
energy of a year is equal to 70,000,000 
tons of coal—only a slight proportion of 
that sent here by the sun. On the total 
surface of the continents (50,000,000 
sq.mi.) there is a yearly production of 
32,000,000,000 tons of vegetable matter 
equivalent to 18,000,000,000 tons of coal 

-seventeen times the present fuel pro- 
duction. 

It was held conceivable that the pro- 
duction of organic matter might be in- 
creased in general and intensified in 
places, together with such a regulation as 
to produce abundant sources of energy 
or useful products. By increasing the 
concentration of CO. up to an optimum 
value of from 1% to 10%, it seemed 
possible that the production of organic 
matter might be largely increased, mak- 
ing use of suitable mineral fertilizers 
and selecting localities with proper cli- 
mate and soil. The harvest of vegetation 
(sun-dried) should be converted most 
economically into gaseous fuel, taking 
care to fix the ammonia, as by the Mond 
process, for return to the soil as nitro- 
geneous fertilizer together with all the 
mineral substances in the ash. 

In this way, it was held, a complete 
cycle could be maintained with only the 
slight waste common to all industrial 
processes. The gas from the fuel needed 
to be burned entirely on the spot, as in 
gas engines, and the mechanical energy 
needed to be transmitted elsewhere or 
utilized as seemed desirable. The carbon 
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dioxide from the combustion needed to 
be returned to the fields. — 

There was described a further problem 
in the utilization of plants. First, it was 
necessary to remember that industries 
based on agriculture, such as for the 
production of cotton and textiles, starches, 
alcohols, fats, sugars, hides, etc., were 
susceptible of improvements by the intro- 
duction of more advantageous technical 
devices and by the increased production 
of raw materials. 

Plants are unsurpassed workshops for 
the photochemical synthesis of funda- 
mental substances, building them up 
from CO. with the help of solar energy. 
They also produce secondary substances 
usually found in small quantities but of 
value for special reasons; the alkaloids, 
glucosides, essences, camphors, rubbers, 
colors, etc.; are of even greater interest 
than the fundamentals because of their 
high commercial value. 

Up to the present, products from coal 
tar have always been triumphant. But 
the chemistry of benzine and its deriva- 
tives does not now constitute the favored 
field of scientific research as it did dur- 
ing the second half of the last century. 
The center of interest is to be found in 
»roblems of biology. This new direction 
in the field of pure science is bound to 
have its effect on the technical world and 
to mark out new paths for industrial 
progress. 

It is a fact that several organic indus- 
tries have been successfully developed 
outside of the fleld of benzine and coal 
tar. There are flourishing industries in 
essences and perfumes and in some alka- 
loids like coca—all products which plants 
produce in relatively large amounts and 
are converted into products of higher 
commercial value. 

The question has still another side 
which deserves attention. This concerns 
certain experiments recently made with 
Prof. Ravenna at Bologna. No practical 
results have been secured, but they show 
definitely that the chemical processes of 
plants can be modified to a certain ex- 
tent. In a series 6f experiments made to 
determine the physiological function of 
the glucosides (compounds which by hy- 
drolytic decomposition yield sugars, etc.), 
these were obtained from plants that usu- 
ally did not produce them. Through 
suitable innoculations it was possible to 
force maize to synthesize salicine (a 
glucoside). While studying the function 
of the alkaloids in plants, the production 
of nicotine in the tobacco plant was modi- 
fied so as to obtain a large increase or a 
decrease in quantity. 

There is no danger of using, for such 
industrial purposes, land which should be 
devoted for raising food stuff. An ap- 
proximate calculation shows plenty of 
land for both purposes, especially when 
the various cultivations are properly in- 
tensified and rationally adopted to soil 
and climate. 
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The question may be asked 
there are not other methods of prod 
to rival the photochemical proces 
plants. Photochemical processes - 
have had no extensive practical ap} 
tion outside of photography, which 
ever, represents only a small pa: 
photochemistry. Chemists have be 
tracted by more urgent problems sx 
thermochemistry and electrochen 
have reached a high degree of de 
ment while photochemistry is in j; 
fancy. 

Photochemical reactions follow funda- 
mental laws of affinity, but have a special 
character. They are notable for the 
small temperature coefficients, but are. 
however, comparable to reactions which 
take place at very high temperatures. 
The fundamental problem from the tech- 
nical point of view is how to fix the 
solar energy through suitable photo- 
chemical reactions. To do this, it would 
be sufficient to imitate the assimilating 
processes of plants such as the transfor- 
mation of CO. of the atmosphere int 
starch, liberating oxygen and reversing 
the ordinary processes of combustion. It 
has always seemed probable that for- 
maldehyde was the first product of the 
assimilation, and Curtius 
strated its presence in the leaves of 
beech trees. The artificial reproduction 
of a similar process by means of ultra- 
violet light has been obtained by 
Berthelot. 

The true solution consists in utilizing 
radiations that pass through the entire 
atmosphere and reach the surface of the 
earth in large amounts. A way of accom- 
plishing this exists in plants. By using 
suitable catalyzers it should be possible 
to transform mixtures of water and CO 
into oxygen and methane, or to cause 
other endo-energetic processes. The des- 
ert regions of the tropics where the soil 
and climate make it impossible to grow 
ordinary crops could be made to utilize 
the solar energy which they receive in so 
large a measure all the year; the energy 
thus derived would be equal to that of 
billions of tons of coal. 

Besides such simple processes, which 
would give new value to the waste prod- 
ucts of combustion, several others are 
known to be caused by ultra-violet radia- 
tions and these might eventually take 
place under the influence of ordinary 
radiation provided suitable sensitizers 
were discovered. The synthesis of ozone. 
sulphur trioxide, ammonia, oxides of 
nitrogen, etc., might become the object of 
industrial processes. 

In the field of organic chemistry the re- 
actions caused by light are so many that 
it should not be difficult to find some of 
practical value. The action of light 's 
especially favorable to processes ©! ' 
ciprocal oxidation and reduction, which 
give rise to, or are associated with, 
phenomena of condensation (the combi- 
nation of two molecules of a gives coms 


has demon- 





4 


aid 


a 


Sets 


icy 


Da 
% 





October 17, 1912 


pound to a single molecule of a second 
compound by condensation). The com- 
mon condensation is that of the aldolic 
type (acetaldehyde, CHsCHO, to aldol 
C.H,O.) and there is much hope for the 
future, since this is the fundamental re- 
action of organic synthesis. 

A new field in the photochemical pro- 
duction of artificial colors and dye stuffs 
is foreseen. The scope of studies on this 
subject ought not to be limited to pre- 
serving colors from fading, bleaching, 
and all changes produced by light. The 
photochemistry of colors and dye stuffs 
ought to furnish new methods of prepara- 
tion and of dying. Phototropic sub- 
stances, which often assume varying in- 
tense colors in the light and afterward re-. 
turn in the darkness to their primative 
color, might be used very effectively. 
Such substances might well attract the at- 
tention of fashion rather than fluorescent 
materials which give the impression of 
changing colors. The dress of a lady so 
prepared would change its color accord- 
ing to the intensity of light. Passing 
from darkness to light, the colors would 
brighten up, conforming automatically to 
the environment—the last word of fash- 
ion for the future. 

Solar energy is not evenly distributed 
over the surface of the earth. There are 
privileged regions and others less favored 
by the climate. The former would be the 
prosperous ones with utilization of solar 
energy. The tropical countries would be 
conquered by civilization which would re- 
turn to its birth-place. Even now the 
strongest nations rival each other in con- 
quest of the lands of the sun, as though 
unconsciously foreseeing the future. 

On arid lands there would spring up 
industrial colonies without smoke and 
without smokestacks. Forests of glass 
tubes will extend aver the plains and 
glass buildings will arise everywhere. 

If the supply of coal becomes com- 
pletely exhausted in a distant future, 
civilization will not be checked by that, 
for life and civilization will continue as 
long as the sun shines. If this black and 
nervous civilization based on coal should 
be followed by a quieter one based on the 
utilization of solar energy, that would not 
be harmful to progress and happiness. 








The Heaviest Locomotives of American 
and foreign railways are compared in a 
note in the London “Times.” It men- 
tions the Mallet duplex compound loco- 
motives of the Virginian Ry., which 
weigh 241 gross tons (336 tons with 
tender), and have a load of 222 tons on 
the driving wheels. The heaviest en- 
gines built ty two of the leading locomo- 
tive companies in Hngland are 96 tons 
(143 tons with tender) and 81 tons (146 
tons with tender), these being, respec- 
tively for lines of 3 ft. 6 in. and 5 ft. 6 
in. gage. All these are tor export, the 
first two being for lines of 3 ft. 6 in. and 
the third for 5 ft. 6 in. gage. The first 
is an articulated engine. Of tank en- 
kines, there is listed one of 120 tons 
‘Standard gage), and one of 102 tons 
(5 ft. 3 in. gage). 


ENGINEERING NEWS 


Railway Locomotives as Fire 
Engines on the Pennsyl- 
vania Railroad* 


During the past ten years railway loco- 
motives used on occasion as fire engines 
have made a remarkable record in extin- 
guishing fires along the Pennsylvania 
R.R., not only on its own property but 
often in out-of-way places where there 
was no other protection to be had. This 
form of protection has been a gradual 
development until today there are 612 
engines in yard and switching service 
equipped with this special apparatus and 
supervised by a well organized private 
fire department at all of its larger termi- 
nals, which is in addition to systems of 
water mains and fire hydrants at these 
points. 

The original arrangement, which con- 
sisted of a hose connection placed in the 
line conveying water from the injector in 
engine cab to the boiler, has been im- 
proved by providing a special form of 
extinguisher, by which the water from 
the locomotive tender is discharged 
through an ejector by means of the high 
steam pressures carried in locomotive 
boilers. 

The standard equipment for each loco- 
motive consists of 150 ft. of 2'%4-in. un- 
lined linen hose and a 15-in. cast-iron 
nozzle with a %-in. discharge opening, 
kept in a box under the running board of 
the engine, the hose being coiled in sepa- 
rate sections. With this equipment en- 
gines are enabled to throw a stream of 
water 70 ft. 

The yards are divided into districts 
each of which is designated by a num- 
ber. When a fire is discovered a general 
alarm calling all engines in the particu- 
lar district is sounded on air whistles in- 
stalled on each switch tower. By a code 
of signals engineers and firemen of loco- 
motives can tell immediately just where 
the fire is. Yard masters and train di- 
rectors are instructed to give the locomo- 
tive clear track in reaching the scene of 
fire, and in cases where locomotives are 
moving or shifting cars, the crews are 
instructed to uncouple the engines and 
proceed without delay to the fire imme- 
diately upon sounding of the alarm—on 
the way to the fire connecting up the 
hose and preparing to get into service 
immediately upon arrival. 

The locomotive fire-brigade organiza- 
tion in each yard is under the. general 
supervision of the assistant yard master, 
acting as chief, and codperates at all 
fires with the regular yard fire brigade, 
which, is organized and regularly drilled 
at each point. The conductor of the 
shifting crews is designated as captain 
and has direct charge of his own crew 
in all fire operations. To each member 
of the crew is assigned a special duty: 





*From information given by the Penn- 
sylvania R.R. 
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to the flagman, the unreeling and laying of 
hose line and making connections; to the 
two brakemen, the moving of the hose 
line and directing the nozzle; to the engi 
neer and fireman, the operation of the 
pump and maintaining the required 
pressure. 

The record shows that these locomo- 
tives extinguished 49 fires during the 
year 1911, 153 during the past four 
years. 


Irrigation in Canada—At the recent 
annual meeting of the British Associ 
tion for the Advancement of Science, at 
Dundee, Scotland, a paper on Irrigation 
and Canada was read by Sir Wm. Will 
cocks before the geographical section 
The “London Times” gives the follow 
ing report of Sir William's paper: 

“He said that irrigation and marriag: 
went together Children and prosperit 
kissed each other. Children in towns 
were a source of expense, but on 
gated farms they were a source of 
wealth. Either Mormonism made Brig 
ham Young turn his thoughts to irriga 
tion, or irrigation turned him to Mor 
monism (Laughter). Where all the 
laborers were members of the familys 
there were no strikes, such as were so 
common here. 

“Young unmarried men had not, as a 
rule, been a success on farms. ‘It is not 
good for man to be alone’ was as tru: 
on a farm today as it was in Eden 
The Garden of Eden was an irrigated 
farm, with alfalfa, fruit trees, and cat 
tle, just as in irrigated Canada, and ir- 
rigated Canada would be claimed as th« 
Garden of Eden but for the Fall 
(Laughter). 

“If the money spent on expensiv: 
schools for boys and girls were put by 
as dowries for the girls, and the boys 
were taught practical farming and then 
married to the girls and sent to Canadian 
farms with a moderate capital, thers 
would no longer be the sight of young 
men hanging about for odd jobs, with 
all the professions crowded out and so 
many militant suffragists making Brital: 
the laughing stock of the world. The 
suffragist worry was the price which 
had to be paid for spending so much 
money on extravagant and painful edu 
cation for boys, while girls had nw 
dowries provided for them. 

“Shakespeare was right when h:« 
wrote: 

‘earthlier happy is the rose distill’d 
Fhgn Sass which, withering on the virgin 


Grows, lives and dies in single blessed- 
ness.’ 


“These dowerless women were not 
earthly happy: they could not be dis- 
tilled; and they had made up their minds 
to distill mankind. (Laughter). 

“He expressed great hopefulness with 
regard to the future of irrigated Canad 
though he thought the people there, like 
true sons of a shop-keeping nation, 
rather over-advertised their attractions 
Napoleon had saved this country from 
that spirit 100 years ago, and he thanked 
God that-the German navy was rising 
into power, and that, when really for- 
midable, it would ween Canada, as well 
as the people of this country, from the 
harlot spirit in commerce against which 
Isaiah pronounced his bitterest woe, and 
which was capable, above all others, of 
making a nation lose that ‘title of re- 
spect which the proud man ne'er pays 
but to the provd’” 
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Reaching the High Places, or 
Booster Pumps* 
By H. E. CoLet 


The determination of the proper pres- 
sure to be maintained in any given water- 
works system is often a very difficult one 
and even when settled frequently results 
in general dissatisfaction for a large per- 
centage of the consumers. It seems, 
therefore, that some time could profitably 
be spent in the study of ways and means 
of supplying the demand of those who 
are so located that the pressure of the 
system will not give satisfactory service. 
first cost of large mains with low friction 

There are at least three kinds of cop- 
sumption requiring booster service: 

First—Tenants of tall buildings which 
are located on streets where the service 
is sufficient for ordinary requirements, 
but owing to the heighth of the building 
the normal pressure of the system is in- 
adequate. In this class apparatus is us- 
ually installed by the owner of the build- 
ing to boost and store a sufficient capacity 
for ordinary requirements. 

Second—Small sections of a city’s or 
town’s population are frequently located 
on elevations higher than the reservoir 
or where the pressure is insufficient for 
their requirements. This is a condition 
which a great many companies have to 
face. It may be considered under seven 
heads, 

(1) The number and class of con- 
sumers to be supplied determines the 
capacity of plant to be installed. 

(2) The distribution of the popula- 
tion determines the location of the booster 
station and reservoir with reference to 
the main bringing in the supply. It further- 
more makes necessary a careful study of 
first cost of large mains, low friction 
losses or of small mains and necessary 
increase in pressure to overcome friction 
head. 

(3) The pressure to be maintained 
has a very important bearing as it de- 
termines largely the character of the 
reservoir to be used as well as the type 
of pump to be installed. 

(4) The importance of uninterrupted 
service has its effect on both the quality 
of apparatus and on the duplication of 
units as well as on the power employed 
and attendance. 

(5) The amount of storage required 
usually determines the kind of reservoir 
which shall be used. If the pump is to 
operate automatically, then the storage 
required may usually be very much 
smaller than otherwise. The determining 
factor, then, is the amount of storage re- 
quired for fire protection or to supply the 
sections during the probable shutdown of 


_*Condensation of a paper and discus- 
sion before the Central States Water 
Works Association, September, 1912. 


*Vice-President and Chief . Engineer, 


Harri Pump Supply Co., Pittsburgh, 
"enn. 
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the pumps or loss of power from any 
cause. 

(6) The kind of power available ma- 
terially affects the cost of operation and 
the adaptability of the power. 

(a) If steam is the power used and 
coal the fuel, the coal must usually be 
hauled a long distance and at a high ele- 
vation, steam must be kept up most of 
the time. An attendant must be present 
practically all the time the pump is in op- 
eration. The smoke nuisance must also 
be contended with. 

(b) Natural gas for steam, when 
available, is far better than coal, as haul- 
ing is practically eliminated, and there is 
no smoke. In such cases, however, a small 
amount of coal should be kept in reserve 
and the boiler equipped to use both gas 
and coal in order to be prepared for a 
shortage of gas or other interruption of 
the supply. The necessity for a constant 
attendant, however, still remains. 

(c) Natural gas when used in an in- 
ternal combustion engine to drive a 
power pump makes one of the best pow- 
ers for this service, as the fuel cost is 
usually the least and mechanical effici- 
ency of equipment is relatively high. The 
chief disadvantages are frequent atten- 
tion required, although far less than for 
steam—cannot be operated automatically 
without serious complications, although 
it is not only possible, but entirely prac- 
ticable to make the pump operate auto- 
matically, as required, by keeping the 
engine running continually. Whenever gas 
engines are used it is good policy to pro- 
vide gasoline attachments so that the en- 
gine could be operated on gasoline or 
other liquid fuel on very short notice. 

(d) Gasoline or other distillate when 
used in an engine is to be recommended 
when. gas or electricity is not available 
and where the amount of water to be 
pumped is small, as the fuel cost is us- 
ually high. The advantage of this power 
is that, as a usual thing, the pumping 
‘unit can be started and operated at full 
capacity in a few minutes, ten minutes 
being a fair average. The objections 
are much the same as previously stated 
for gas, but there is the additional dis- 
advantage of hauling and storage of the 
fuel and dangers of explosions in or near 
the buildings. 

(e) Crude oil engines are rapidly be- 
ing perfected and placed on the market 
which materially reduce the fuel cost, but 
require a little more time to start up than 
either the gas or gasoline engine. 

(f) Electricity is very nearly an ideal 
power for this service, provided that an 
attractive rate can be obtained and the 
service is reliable for 24 hours each day. 

A combination of any of the above 
powers may be used to advantage de- 
pending upon the demands of the partic- 
ular case. 

(7) Accessibility by the attendant in 
charge materially affects the selection of 
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equipment and cost of operation. [{ 
amount of water to be pumped is . 
moderate, plant difficult of access, 
electricity is available, it is desirab|: 
keep cost of attention to a minim 
therefore make plant as nearly autom 
as possible. 

The location of the booster station 
pends entirely on local conditions. 
things being equal it should be locate; 
at the main reservoir from which 
supply is taken. It is also preferable to 
have the pump so located that water wi!! 
flow to it by gravity from the main reser- 
voir. This insures the pump being primed 
at all times and eliminates the danger of 
getting air into the line. 

When the section to be supplied is so 
situated that it is inadvisable to locate the 
booster pump at the reservoir, it shoula 
be located on a prominent main at a 
level which will positively assure a good 
supply on the level of pump intake. 

A large vacuum chamber as well as an 
air chamber should be used on recipro- 
cating pumps and a large air chamber 
would show good results even with a cen- 
trifugal or rotary pump. 

In locating the booster plant attention 
should be given to the discharge. It is 
always preferable to use an independent 
line from pump to booster reservoir. Pul- 
sations and noises are easily felt on 
lines from which service is given. Pul- 
sations can be very materially reduced 
by the use of a large air chamber de- 
pending entirely on the type and capacity 
of the pump and the velocity of water in 
the line. Greater efficiency can be ob- 
tained from this air chamber if air can 
be supplied to the chamber to increase 
the relative proportion of air to water. 

Noises can be reduced by the use of 
special gaskets or lead nipples. In some 
very bad cases it can be cured by using 
a short section of hose in the discharge 
between the pumps and the discharg: 
main. 

In both of these respects the advantage 
of using an elevated tank or standpipe or 
hydro-pneumatic pressure tank near the 
pump is very evident. 

Third—The third class of service is 
where the regular line pressure is suffi- 
cient for domestic consumption, but in- 
sufficient for proper fire protection to 
fulfill the requirements of the company’s 
charter. The method of treatment, how- 
ever, would be so nearly the same as 
for the second class that no additional 
suggestions will be given for this class. 

Since the cost of attendance is one of 
the chief items of operating expense it 
a plant it is very desirable to reduce this 
expense to a minimum. 

If an attendant is required all the tim 
the pump is in operation it is generall) 
good practice to install equipment 0! 
large capacity to reduce this item of ex- 
pense. This means, however, |:rger 
mains and larger storage capacity 
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It would therefore seem desirable to 
keep line and reservoir cost down by 
pumping much of the day at a lower rate 
per hour, leaving only enough reserve to 
take care of ordinary increase in con- 
sumption, or falling off of pump capacity 
and giving ample time for ordinary re- 
pairs. To do this and still keep down 
cost of attendance requires apparatus as 
nearly automatic as possible. 

With steam equipment, an attendant is 
necessary on account of the use of boiler, 
but if steam is taken from some other 
source so that the pump is the only part 
requiring attention then it should be the 
aim to provide a reliable source of lubri- 
cation and control speed of pump auto- 
matically. The simplest control is by a 
pressure regulator where the difference 
between starting and stopping pressures 
is fully 10% of the stopping pressure in 
the line and exclusive of the friction head. 
Where the line is a long one and the 
pump comes up to speed very rapidly it 
will be noticed that the pressure required 
to accelerate the water in the line from 
its state of rest to its regular velocity, 
momentarily runs the pressure far above 
the maximum or stopping pressure of the 
system. Ordinarily this would cause the 
automatic control to act and stop the 
pump and this pressure being only tem- 
porary, the pump would again start and 
the result would be a rapid alternation of 
stops and starts. This can be overcome 
by the use of a tank, of about 50 gal. ca- 
pacity, to which pressure connection is 
attached. This connection should be made 
from discharge main to tank, so that the 
rate of flow from one to the other would 
be very small, namely, 1 or 2 gal. per 
min.; then with sufficient air compressed 
in top of tank so that it is ordinarily half 
full of water; it will be noticed that the 
pressure is very slow to respond to 
changes in the main line pressure and 
the temporary pressure due to starting is 
passed, and normal is restored before the 
tank shows any appreciable change. 

Where the increase of pressure due to 
accelerating water in the line is high 
enough to endanger the pump or other 
equipment, a relief or safety valve should 
be installed to take care of the excessive 
pressure. 

Where the difference in pressure be- 
tween starting and stopping is less than 
10%, most regulators are unreliable, due 
to back lash and lost motion in the 
springs and other mechanisms. In such 
cases an artificial head can be produced, 
which, if the flow of water from the pump 
were constant, would cause sufficient 
difference in pressure to cause the con- 
trolling mechanism to operate, 1 believe, 
within 24% of the shutting off pressure. 

If this were carried out by the use of 
the tank described above and the introduc- 
tion of sufficient friction in the discharge 
of pump to the discharge main, it would 
with regular line friction make the neces- 
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sary difference required. This plan could 
not be successfully used with centrifugal 
pumps due to the varying capacity of 
pump under different conditions. In any 
case the power required for pumping 
would be increased by approximately the 
same amount as the increased pressure, 
still this amount would be very small 
compared with the saving effected. 

The automatic control of steam pumps 
by float from the surface of the water in 
the reservoir is so complicated that cir- 
cumstances would seldom justify it. 

Electric pumps are by all means the 
easiest to operate automatically, first, be- 
cause an electric pump can be provided 
to operate continuously with practically 
no attention, and second, because elec- 
tricity can be transmitted so easily. Stup- 
ping and starting can be easily perforimed 
by the rise and fall of water in a reser- 
voir several miles away by means of a 
float and solenoid switches. 

Pressure control is, however, always 
preferable, as the controlling apparatus is 
then under the same roof with tne pump 
and the motor and the dangcr iro.n ice, 
storms, etc., which exists with floats, 
chains, etc., is eliminated. 

Gas or engine automatic control is dif- 
ficult owing chiefly to the fact that most 
engines have to be started by some ex- 
ternal power, and this is difficult to ac- 
complish from a remote point. Partial 
operation, however, may be obtained by 
keeping the engine in continuous control 
properly governed and well lubricated 
and with an automatic pressure regulator, 
pressure being taken as previously de- 
scribed. This regulator would operate a 
control attached to level of a friction cut- 
off coupling so that the pump would 
therefore be started and stopped as de- 
sired. Float control would also be diffi- 
cult by this method. 

Another method of partial control 
would be by connecting up the ignition 
circuit of the engine with a pressure regu- 
lation or with a float switch. Then the 
engine could be stopped when the reser- 
voir was filled, but could be started again 
only by an attendant. In this case a mag- 
neto should be, used instead of batteries, 
for when the pressure fell to the starting 
point, it might short-circuit the batteries 
and run them down. 

Discussion—C. B. Salmon, of Beloit, 
Wis:, said that experience with two or 
three booster installations, one at a mine 
in West Virginia, had shown the elec- 
trical centrifugal pump to be easy to 
operate and very effective. 

L. A. Tonkel, of Alliance, Ohio, gave 
substantially the following account of a 
booster station in his city: 

Our main pumping station is located 
about 240 ft. lower than the highest 
point in Alliance, and there have been 
days and days when everybody was 
sprinkling in extreme dry weather when 
the people at the highest point could not 
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get any more than 10 Ib. pressure, al- 
though we had 240 Ib. pressure at the 
plant. The question arose of how to re 
lieve that condition, which had existed 
for twenty years until people were getting 
tired of it. This hill was the finest loca- 
tion and best residence portion of Alli- 
ance, and they wanted water in those 
fine homes. I suggested years ago that 
we lay a 12-in. or 14-in. line from the 
town up to Mount Union, and put in a 
separate pump and pump to them direct 
just the same as if we were supplying 
two separate towns; that we have one 
pump for that hill and another for Alll- 
ance proper; but we found that would 
cost the city $300,000, and that was 
thought to be too much. So instead of 
doing that, last spring we installed a 
booster pump just half way between the 
lowest point and the highest point. At 
our lowest point we carry 125 to 130 
Ib. at the pump house. 

I start the pump at the booster sta- 
tion by electricity at 5 a.m., and at 7:30 
p.m., it is shut down. I have a 12-in. 
valve between the inlet of this pump and 
the outlet. That gives them water in 
case of fire over night. When I start the 
booster pump I shut that valve off. When 
we get through with our improvements 
we are going to have two standpipes, one 
60 ft. high, to supply the low pressure, 
and another one 100 ft. high, to supply 
the high pressure. When the standpipe 
is full on the high-pressure line the 
pump will shut itself down, and stay 
shut until we use 20 ft. After that the 
pump will start automatically. That is 
the way we have ours arranged. We ran 
it for one month for 3c. per kw.-hr. 

Several who discussed the paper spoke 
favorably of electrically-driven pumps. 

In response to numerous suggestions 
and requests Mr. Cole promised to sup- 
plement his paper with figures of costs 
and other data which would assist water- 
works superintendents in deciding on the 
advantages of using booster pumps and 
aid them in choosing the best plan to meet 
local conditions. 








The India-rubber Industry in Brazil 


has been the subject of two bills passea 
by the Legislative body of that country 
during 1912. The first measure dated 
Jan. 5, provides for the furnishing of 
aid, both direct and indirect, to enter- 
prises which are formed for the de. 
velopment of the country’s rubber bear- 
ing trees, or for the carrying on of such 
other industries as are incidental to 
that development, and to the main- 
tenance of workers on the _ rubber 
plantations. The second act, dated 
April 17, embodies the regulations 
for carrying out the provisions of the 
earlier law, and goes into a detailed 


statement of the exact limits of that law 
and the exact method In which it is to 
apply, dealing at length with the rubber 
producing industry itself, and also with 
the development of railway facilities, 
navigation, and settlements which must 
accompany the growth of that industry. 


een tat ae 


“a 


vg, ay steetneaye 


pormen 


Ege eet me et pce a int ROIS Eilon ih AOR seaetaee: 


Pine pst inc 9 
Bereta, ene 


720 


Dynamiting an Unsatistactory 
Concrete Arch 


A partially completed concrete arch 
bridge at Oakville, Ont., the construction 
of which was unsatisfactory to the engi- 
neers in charge, was dynamited on Aug. 
13, 1912, and all the structure above the 
foundation removed to be replaced by a 
new arch. From Frank Barber, Toronto, 
Ont., the consulting engineer on the 
works, we have obtained information from 
which the following description of the 
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do and began concreting the arch ribs 
without strengthening the centering and 
before the engineer had a chance to have 
them adjusted to correct curvature and 
alignment. Upon investigation it was 
found that the arch curvature was ap- 
proximately correct, but the center line of 
the ribs departed from a vertical plane 
at many points, the maximum departure 
being about 2'4 in. 

Thereupon the consulting engineer 
withdrew his inspector, notified the con- 
tractors that they were dismissed and 


Fic. 1. CONDEMNED CONCRETE ARCH R1Bs Just PREVIOUS TO BEING DYNAMITED 


destruction of the arch ribs has been pre- 
pared. 

The condemned concrete formed a part 
of a reinforced-concrete viaduct over a 
creek on the main road between Oakville 
and Trafalgar. The viaduct as designed 
is 476 ft. long and has a 16-ft. roadway. 
It comprises eight girder spans of 35 to 
48 ft. approaching a spandrel arch bridge 
over the main channel with a clear span 
of 135 ft. and a rise of 38 ft., the road- 
way elevation being about 50 ft. above 
low water. This main arch was to coa- 
sist of two arch ribs of uniform width 
and 3 ft. 3 in. square at the crown, with 
a depth of 5 ft. 6 in. at the skewback. The 
roadway, a reinforced-concrete slab, was 
to be carried on these ribs by spandrel 
columns braced with cross-beams. 

The substructure to this arch, two 
solid concrete footings, was built to the 
satisfaction of the consulting engineer, 
but he could not approve the design or 
construction of the timber centering upon 
which the arch ribs were to be built. It 
was computed that the main centering as 
built, mostly of green pine, would have 
to resist about 1000 lb. per sq.in. com- 
pression from the weight alone of the 
concrete in the two ribs. The engineer 
considered this centering would not be 
rigid enough or strong enough under 
such a pressure and ordered it strength- 
ened before the work of concreting pro- 
ceeded. This the contractors refused to 


applied for an injunction to stop the work. 
This injunction was granted, but upon a 
later application for its continuance the 
contractors were allowed to complete the 
ribs at their own risk. This concreting 
the contractors did with the engineer hav- 
ing no supervision, but with his repre- 
sentative on hand to take observations. 

The ribs were concreted in voussoirs 
about 6 ft. long with short spaces be- 
tween, afterward filled as keys. When 
only part of the concrete was laid, set- 
tlement occurred at different places, the 
maximum being about 3 in. The con- 
tractors then strengthened the centering 
in the manner previously ordered and no 
further settlement occurred. However, 
beside the settlement during the concret- 
ing and the poor alignment noted there 
were other faults noticed by the engi- 
neers; among these were the injury of 
the concrete by frost for several inches 
in from its surface, particularly at the 
crown, and the fact that spading and 
puddling of the concrete was not done 
according to the agreement. This latter 
the engineers thought most necessary 
because the concrete aggregate was some- 
what separated from the mortar after be- 
ing poured down chutes. 

As the extreme fiber stresses of the 
concrete in compression for certain com- 
binations of loading and temperature 
were computed analytically to be nearly 
700 Ib. per sq.in. in the skewback and 
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oniy slightly less in the crown, 1 

neer considered that the very bes 

crete was necessary in the arch r 

high-class concrete was not obtai 

the engineer refused to accept 

sibility for the strength of the arc 

case between the contractors 

County of Halton, which was 

ing the bridge, was settled 

contractors being paid cost plus 1 

all their work which was accept ' 

the engineer, but nothing for the rejected 

arch rib, including the centerin; 

forms. The contractors further conveyed 

to the county the centering and forms for 

these ribs upon the county agreeing to 

have them taken down at its expense 

The cost to the contractors for the ribs 

including falsework was about S3000 
When the contractors left the work the 

arch ribs were complete with one cross- 

beam at the crown. It was decided that 


entire removal of all the work above the 
foundation. In dynamiting the arch this 
cross-rib was first cut clear through and 
the arch ribs themselves cut through th 
surface concrete and the steel reinforce- 
ment at three places, at the crown and 
at each skewback. (See Fig. 1.) This 
reinforcement consisted of 16 round rods 
% in. in diameter along the intrados and 
the extrados of each arch rib. Charges 
of dynamite were then placed around 
each rib in the kerfs and each rib blown 
down separately, all three charges being 
exploded simultaneously. The method 
was very successful, the arch-rib materia 
being thrown into the river bed, practical- 
ly under its position in the arch. A view 
of the destroyed structure is shown in 
Fig. 2. 

Work has started on the reconstruc- 
tion of the arch and the remaining por- 


Fic. 2. View oF Arcu Riss AFTER BEIN 
BLown DowN 
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tions of the viaduct and will probably be 
completed before the beginning of the 
new year. The county engineer in di- 
rect charge of the work is James Hut- 
cheon, and Frank Barber, Toronto, Ont., 
is consulting engineer. 








The Twentieth Annual Irri- 
gation Congress Held at - 
Salt Lake City 
(CONTRIBUTED) 


Engineers and others interested in the 
development and use of the water re- 
sources of the arid region will find in the 
proceedings of the 20th Irrigation Con- 
gress, held at Salt Lake City, Utah, Sept. 
30 to Oct. 3, a number of interesting and 
suggestive papers relating to methods of 
storing and distributing water to irriga- 
tors, development of power, and particu- 
larly the use of power in pumping water 
for irrigation. 

The 21st anniversary of the origin of 
the Congress was celebrated at the place 
of its birth, Salt Lake City. The meeting 
was really the twentieth, as one annual 
neeting had been omitted. The occasion 
also marked the tenth anniversary of the 
passage of the Newlands Bill or Recla- 
mation Act as it is now called, introduced 
originally by Senator, then Representa- 
tive, Newlands, of Nevada, and signed by 
President Roosevelt on June 17, 1902. 
Very appropriately Senator Newlands 
was the President of the Congress and 
was the central figure in its deliberations. 

Attendance on the Congress was 
especially good from Utah and adjacent 
states, but there was perhaps not as 
much enthusiasm as at some of the 
earlier congresses, due to the absence of 
the promoters of irrigation schemes who 
were prominent in earlier congresses. 
The recent depression and doubt concern- 
ing the value of irrigation securities has 
served to clear the field of many of the 
extreme optimists who have been very 
prominent in past congresses. The dis- 
cussion was characterized by a more 
complete realization of conditions and a 
more businesslike determination to meet 
these conditions fairly and squarely. The 
period of irrigation booms has now 
passed, and there is a better understand- 
ing of the dangers which have to be sur- 
mounted and a better appreciation of the 
benefits which will ultimately be derived. 

One of the large contributing factors 
to this better understanding of the sub- 
ject has been the work of the Reclama- 
tion Service, which in ten years has ex- 
pended upward of $75,000,000 on over a 
Score of irrigation projects and has kept 
careful records of the actual cost of the 
construction, and also of the operation 
and maintenance of those portions of the 
irrigation systems already built. This has 
cast a strong light upon the dark corners 
and has enabled a better understanding 
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by the public of the true cost of such 
works, so that it is no longer for the pro- 
moter to impose upon the ignorance of 
the public in exploiting visionary schemes, 
or rather there is no longer any excuse 
for the financier or investor to be misled 
as to the real conditions. 

With this increase of knowledge has 
come a better realization not only of the 
cost of building, operating, and maintain- 
ing large irrigation systems, but also of 
the benefits to be derived and the dangers 
to be encountered. It was shown by cen- 
sus figures and general information that 
the average value of the crops produced 
is entirely too small to justify further 
large works. On the other hand, it was 
shown at the Congress that large crops 
can be produced and are being produced 
by say 20% of the irrigators, and that 
with better methods of agriculture and 
better facilities for marketing, there is 
every reason to continue to extend the 
irrigated area. 

At the same time it was pointed out 
that irrigation, especially from large 
works provided with-ample water through 
storage, is accompanied by the need of 
adequate drainage, exactly in the same 
way that a village when provided with a 
proper water supply must immediately 
have a sewerage system. The earlier 
irrigated areas, stretched in a narrow rib- 
bon along the streams, were not particu- 
larly liable to swamping, but with great 
compact areas of fifty to one hundred 
thousand acres, provided with ample 
water, a considerable proportion of the 
best farming land, which first produced 
the biggest crops, is being swamped. For 
example, it is stated that in Salt Lake 
Valley and in the whole State of Utah 
possibly 25 per cent. or even 30 per cent. 
of the good irrigated land is now either 
already ruined or is liable to great injury. 

Similarly in the San Luis Valley, of 
Colorado, it is stated that 500,000 acres, 
embracing some of the best farms in 
Colorado, have been ruined by excessive 
application of water. The resulting in- 
jury is appalling unless one considers 
that the remedy is relatively simple and 
lies within the reach of many communi- 
ties, namely, the prevention of excessive 
application of water and stopping of 
waste. 

Some of the many striking statements 
were those made by agricultural investi- 
gators, notably Dr. J. A. Widtsoe, Presi- 
dent of the Utah State Agricultural Col- 
lege, who showed that the largest crops 
were produced with the most sparing use 
of water; that with a certain amount ap- 
plied to one acre, fair crops might be 
had; with the same amount applied to 
two acres, better crops, and that with 
proper use of watet, four times the area 
may be cultivated with the present water 
supply and with a crop production per 
acre in excess of that now attained. 

The subject of providing water by 


pumping was also discussed in a number 
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of papers and informally. It was brought 
out that the future extension of irrigation 
is limited by the cost of pumping rather 
than by ability to obtain a gravity supply, 
and it was also emphasized that the man 
who is using pumped water for irrigatior, 
is economizing in the use of water and is 
producing the most valuable crops. Thus 
under a pumping system the evils of ex- 
cessive use of water are brought to a 
minimum. 

In advance of the Irrigation Congress 
there was held a meeting of delegates 
from various water users’ associations in 
areas which are being irrigated by the 
government. These delegates, represent- 
ing 17 of these associations, formed an 
organization to be known as the National 
Federation of Water Users’ Associations. 
The principal object of coming together 
appeared to be that of securing an ex- 
tension of time for repayment of the cost 
of the projects to the government, the 
argument being that these costs are ex- 
cessive. The delegates were for the most 
part lawyers or professional men, rela- 
tively few being actual irrigators, and in 
their selection illustrated one of the dan- 
gers of popular organizations attempting 
to handle large technical matters. It ap- 
pears that the average farmer under irri- 
gation is too busy on his farm to attend 
frequent meetings and to discuss the 
affairs of the project, but is apt to let the 
control drift into the hands of the type 
of farmers who spend much of their time 
in town discussing politics, socialism, etc. 
These men, desiring public recognition, 
are apt to be elected to the offices, but 
are not really representative of the senti- 
ments of the great body of people who 
elect them rather through indifference 
than as the result of thoughtful action. 

The delegates chosen from among 
these officers represent many extreme 
views. Some apparently desire extension 
of the term repayment to twenty years, 
others to thirty years; others urge that 
there is no necessity of repaying the 
amount to a wealthy government. There 
were, however, a number of careful and 
conservative men in the group, and after 
several days of discussion the resolutions 
produced were comparatively mild, being 
confined mainly to the question of ex- 
tension of time for payment and to the 
desirability of securing better men in the 
management of the projects; also of 
turning over the projects at the earliest 
possible date to the water users to be 
operated. 

The resolutions adopted by the Federa- 
tion were presented to the Irrigation Con- 
gress, but were accepted only in part and 
in very modified form, the consensus of 
opinion of the Congress being decidedly 
antagonistic to repudiation of the debt 
owed to the government and unfavorable 
to unsupported criticism of the agents of 
the government who have been handling 
the work. 

During the meeting of the Congress, 
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also, there were held from time to time 
informal conferences of state and rail- 
road immigration agents, with a view to 
discussing ways and means of getting a 
larger number of real farmers upon the 
irrigated lands. It was shown that under 
all of the projects, whether built by the 
government or by private capital, there 
are great areas of fertile land to which 
water has been brought and which are 
ready for use, but upon which~there is 
sparse settlement and small crop produc- 
tion. It was asserted that every suc- 
cessful irrigator located on such land 
was worth annually to the railroad from 
$50 to $100 and a notable amount to the 
state. 

On the other hand, an unsuccessful 
farmer is a positive detriment to the 
community and to the railroads. There 
was no question but that every reasona- 
ble effort should be made to bring upon 
the irrigated land competent farmers who 
can utilize the opportunities and at the 
same time afford an opportunity for the 
man who is there and who is not making 
good to get into some other occupation 
and make room for a more able citizen. 

The future of the Irrigation Congress 
and its use was considered and the sug- 
gestion made to consolidate it with other 
similar organizations, such as the Trans- 
Mississippi Congress, the Dry Farming 
Congress, etc., in order to bring into one 
organization the “back to the land” move- 
ment. There is a feeling that there are 
too many such organizations. The ques- 
tion also was discussed as to what really 
is the value of an ‘Irrigation Congress, 
and whether the outcome is worthy of the 
large expenditure of time and money. 
The conclusion was reached that it is 
still desirable to continue these annual 
sessions, especially as they are bringing 
together agricultural investigators, engi- 
neers, and investors, and calling to pub- 
lic attention the opportunities for the fur- 
ther development of the arid lands of the 
West. 


Granite Block Pavement is being laid 
to replace sheet asphalt on a portion of 
the street known as High Holborn, in the 
borough of Holborn, London, England. 
The portion being thus repaved comprises 
about a sixth of the whole street. In re- 
sponse to an inquiry we have been given 
the following particulars regarding this 
repaving by E. F. Spurrel, borough sur- 
veyor of Holborn: 


Stone has been laid more in the nature 
of an experiment than for other reasons 
—the introduction of mechanically pro- 
pelled vehicles having shown that a very 
durable material is necessary for main 
roads. 

The granite blocks laid are 5 in. wide 
and 4 in. deep, grouted with a bitumin- 
ous composition. The joint is about | 
in. in width. The blocks are laid on a 
portland cement concrete foundation 
12 in. thick. 

High Holborn was first paved with as- 
»halt in the year 1885, and the surface 

as been renewed once since then, viz: 
in the year 1902. 

High Holborn has a very heavy traffic 
—1038 vehicles per hour pass over the 
section in question, of which 210 are 
motor omnibuses weighing, when loaded, 
six tons. 
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Why Irrigating Water Should 
Be Measured* 


By RICHARD R. LyMANF 


A financier has said, “No man ever 
fails in business who keeps careful ac- 
counts.” If the work of irrigation is to 
grow, if out of it the greatest possible 
good is to come, we of today must profit 
by the failures of yesterday. Financiers 
know that if the expenditures of an indi- 
vidual or of an institution are greater 
than the receipts, bankruptcy must 
follow. 

What do the records and experiences 
of irrigators teach? Practically every- 
where more or less land is found that is 
waterlogged or otherwise ruined by the 
excessive use of water. I ask you, irri- 
gators who are before me today, how 
much water has it taken to ruin this once 
productive soil? I doubt if in this 
magnificent body of trained and experi- 
enced irrigators there is one who can 
answer the question. Irrigating water 
turned upon the desert brings forth roses 
rich and rare in the beginning, later the 
good farm becomes a poor one, and 
finally the poor farm becomes useless 
and is abandoned. 

A small amount of a powerful drug 
may help the sick, while too much of it 
produces death. Irrigators have from the 
beginning applied a medicine to their 
farms in the form of water, without hav- 
ing any knowledge or apparent concern 
as to whether the dose given was one 
that would help the soil, or one that 
would do it harm. In irrigation no one 
seems to know the amount of the dose 
that helps, or the amount of the dose that 
destroys. 

Water, in the West at least, represents 
money counted in untold millions. If a 
banker were to handle cash of one one- 
thousandth part this value without keep- 
ing accounts, without making records, 
that banker would find himself very 
quickly in the clutches of the law. It is 
as important to knqw and to keep a re- 
cord of the amount of water that flows 
in a stream, to know to whom this water 
belongs. and to whom and in what quanti- 
ties it is distributed, as it is to keep a 
record of the amount of gold a mine pro- 
duces, the amount of cash a_ bank 
handles, to whom this wealth belongs, 
and how, to whom, and in what quantities 
it is distributed. 

You ask, “Who should measure this 
water?” I ask, “Who should keep the 
records in the bank?” An expert is 
always required in the latter case, and 
an expert should be required in the other 
case also. The expert.is always used in 
the bank, where the values are definite 
and the problem correspondingly simple, 


*From a paper read before the Na- 
tional Irrigation Congress. 


+Professor of Civil Engineering, Uni- 
versity of Utah. 
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while, as a rule, nobody is employe 
the other case. Where water meas 
ments are taken and records are kept 
person employed is often wholly 
trained, for this or any other tech; 
work. 

It is as important to keep a record of 
the flow of water in streams and 
canals, and in ditches, as it is to ke: 
the books of a bank. You who are at th 
head of great irrigation projects should. 
as I see it, be able to come to this con- 
vention with reports containing informa- 
tion, found in the records of your project 
and reading something like this: “The 
land irrigated under the canals of the 
Irrigation Project I represent is a heavy 
clay of great depth. For twenty years 
water to the amount of 1 acre-foot per 
acre per season has been used on this 
soil, but it has hardly been sufficient to 
produce the best results. For the same 
length of time 1'% acre-feet of water has 
been used on another section of the pro- 
ject with better results, while where 2 
acre-feet has been used, the land has be- 
come waterlogged or otherwise ruined 
with water. Since there is but one crop 
of land—a fact so frequently referred to 
—is it not a shame that much of it is 
thus being rendered valueless? While 
everyone can see that too much water has 
been used, no one can come forward and 
say how much in acre-feet this excess 
has been. 

Where are the expert irrigation engi- 
neers who have this information? If 
there are any such, they are few indeed. 
Those who own farms think generally 
that they are economical when they do 
their farming without employing engi- 
neers. As well try to build a house with- 
out an architect, conduct a school without 
a teacher, or a ship without a seaman, as 
to conduct an irrigation project of any 
considerable consequence without an ex- 
pert irrigation engineer. The day has 
passed in which a man, who is too old or 
too stupid to be otherwise employed, can 
perform the duties of a watermaster. 
The measurement of water, and the keep- 
ing of the records of the flow of streams, 
if well and properly done, is work of a 
highly technical character. If you em- 
ploy a real expert to perform this duty, 
and give to him, as compensation, that 
salary to which he is by experience and 
technical training fairly entitled, you will 
find him “the cheapest man on the job,” 
and the money you pay him in salary will 
be the portion of your investment that is 
most wisely made. He will render you 
poor service, indeed, if he does not save 
and earn for his employer, on a project 
requiring the full time of a man for 
watermaster, many times as much in 
money as he receives for his service 

When I say expert, I mean an expert. 
Many so called expert irrigation nzi- 
neers are not experts. Some years aco ! 
was gratified to hear an official of a |arge 
irrigation project say, “We have an ex- 
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pert in charge of our canal construction, 
he also directs the installation of our 
measuring devices and the distribution of 
our water. He is a remarkable engineer, 
he attends to the distribution of the 
water to the entire satisfaction of all. In 
great haste I sought out this wise man 
to find his method. “What devices,” I 
asked, “do you use for measuring this 
water from one canal into another, and 
from the main irrigating ditch into the 





Long Wooden Howe Truss 
Bridge Spans 


Sir—About 15 miles east of Eugene, 
Ore., there is a covered highway bridge 
across the MacKenzie River, consisting 
of two Howe truss spans, the longer of 
which consists of 16 panels of 15 ft., 
making the trusses 240 ft. long. Do you 
know of any longer span wooden 
truss ? 

The trusses are about 21 ft. high, and 
are spaced 16 ft. apart. The inclined end 
posts consist of two pieces 9x14 in., and 
the vertical members at the last panel 
point consist of three rods 134 in. in 
diameter. The upper chord is four 4x10- 
in. timbers, the lower chord four 4x12-in. 

Apparently the trusses are much 
stronger than the floor, which is 3-in. 
plank laid diagonally on 3x12-in. trans- 
verse stringers, spaced 2 ft. apart, which 
rest directly on the lower chord. 

G. E. FARNSWORTH. 

Springfield, Ore., 

Sept. 16, 1912. 

[Perhaps some of our readers know of 
longer Howe truss spans, and if so it 
would be of historical value to put them 
on record.—Eb.] 





Cement Gun for Coating 
Timber Piles 


Sir—The wooden piles which were 
coated with cement-gun concrete, as de- 
scribed in your issue of Sept. 19, 1912, p. 
536, were not eaten by sand fleas, as your 
article states, but by sea worms and in- 
sects. 

Sand fleas do not attack wood in any 
manner, being a harmless insect living 
entirely in sand and feeding on sea 
grasses. The illustration shows work of 
both limnoria terebrans and teredos. The 
former, a small insect, works between 
high and low water from the outside of 
the pile, eating the summer wood rings 
one by one as they are exposed, while the 
teredos enter the pile through a very 
small hole and continually expand and 
lengthen themselves, at the expense of 
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ditches of the individual farmers?” 
“Well,” he replied, “sometimes I use one 
device, sometimes I use another, but my 
assistants have become so expert at judg- 
ing the amount of water that flows in a 
canal, that the fact ‘of the matter is they 
tell without any measurement.” 

While this man gives perfect satisfac- 
tion to those who pay him, it is a shame 
if it is not an actual disgrace to have this 
precious fluid thus carelessly and ex- 


the wood, until the pile is destroyed. 
Teredos work from half-tide height to 
the bottom in all depths liable to be 
reached by marine structures and work 
more rapidly in the greater depths. 

The cement gun would not be a very 
practicable implement at a depth of 20 
ft. in water, which would quickly wash 
the cement from the mortar. I am at 
present trying some piles covered with 
cement mortar reinforced with poultry 
wire. The coating to be applied before 
driving the pile. The protection extend- 
ing from 2 ft. below the bottom of the 
bay to half tide elevation in 25 ft. of 
water. 

Morton L. Tower, 
Asst. Engr., U. S. Engr. Dept. 
Eureka, Calif., Sept. 27, 1912. 








The Engineering News Rule 
for Retaining Walls 


Sir—Your editorial on the failure of 
the concrete retaining wall at the Kings- 
highway Viaduct in St. Louis, in your 
issue of Sept. 26, expresses my views on 
the subect of retaining-wall construction, 
and I am pleased to see that you have 
brought the subject before the engineers 
of the country so forcibly. 

I have designed and built many retain- 
ing walls, both of concrete and stone 
masonry, and have always insisted on 
having the same of proper proportions to 
withstand the pressure of a possible ac- 
cumulation of water behind them. In 
doing so I have always considered that 
the weight of the mass of masonry 
should be such as to hold the wall in 
place, which result is not obtained when 
earth is used in place of the masonry, 
and, except under favorable conditions, I 
consider the reinforced-concrete wall is 
faulty for the reason that it lacks the 
necessary weight. 

I agree with you that additional tie 
walls might have prevented this failure, 
but not as well as a heavier wall or out- 
side buttresses would have done. 

JAMES RITCHIE. 

Electric Bidg., Cleveland, Ohio., 

Sept. 28, 1912. 
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travagantly distributed. This is why 
land is ruined. Every farm should be 
more or less experimental. Records 
should be kept and plottings should be 
made, showing how much water is used, 
when it was applied, and what are the re- 
sults in the way of crop production. 
Such records would show how much 
water makes a good crop, how much 
makes a poor crop, and what quantity 


* ruins the land. 


Earth Pressures against Re- 
taining Walls 


Sir: I have read with interest your 
editorial on page 593 of the Sept. 26 is- 
sue on “The Bursting Pressure of an 
Earth Fill.” It is encouraging to find 
an editor of a thoroughly scientific paper 
who is still willing to throw aside both 
science and mathematics and get down 
to actual cases. In walking along the 
streets of almost any large city in the 
country, if one casts his eye critically 
over the retaining walls in front of the 
residences as he passes, he will observe 
that about 19 out of 20 are out of their 
original alignment and indicate that they 
are not heavy enough to withstand the 
pressure they were built for. This is 
partly due to custom and partly due to 
ignorance, as you suggest. At the same 
time there appears to be an impression 
among engineers who are supposed to 
look further than mere custom that an 
earth bank has some magical power to 
stick to itself and allow only part of its 
weight to come against the retaining wall. 
There are numerous mathematical solu- 
tions to sustain their view, and numer- 
ous practical demonstrations among walls 
actually in use to disprove it. 

I was at one time engaged by one of 
the largest engineering and contracting 
firms in the country to design a wooden 
coffer-dam or bulkhead to surround an 
excavation for a pier which was to be 
sunk in sand thoroughly saturated with 
water. After looking the situation over it 
occurred to me that this sand in a quak- 
ing condition was practically a liquid, 
and would act as such against the bulk- 
head; therefore I designed the bulkhead 
to take the entire hydrostatic pressure 
of a liquid weighing something over 100 
Ib. per cu.ft.—the actual weight of the 
wet sand. When the chief engineer saw 
my design he was highly amused, ex- 
plaining to me as he would to any young 
man fresh from an engineering school, 
that the whole pressure of earth never, 
as a matter of fact, exerted itself against 
the bulkhead, and he pulled down some 
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heavy-weight engineering authorities to 
prove it. The bulkhead was accordingly 
designed to take part only of the fluid 
pressure. When the excavation was com- 
peted, the first pile driven in to support 
the concrete pier jarred the earth just 
enough to bring about the absolutely 
fluid condition which I had figured on; 
and the bulkhead began to collapse, for- 
tunately slowly, the 12x12 struts cutting® 
entirely through the 12x12 girts like so 
much cheese. In great haste more lum- 
ber was ordered and more struts were 
placed, so that when the structure was 
completed .it exactly conformed to the 
total-fluid-pressure ideas I had started 
with. 

A somewhat similar accident to the one 
which occurred in St. Louis and which 
inspired your editorial, happened here in 
Kansas City to a concrete wall built to 
serve the double purpose of supporting 
one side of the “Star” building and also 
of forming the basement or press room 
When the excavation had been completed 
and the wall was in place a heavy rain 
occurred. The water had free access to 
that part of the soft clayey ground near 
the wall. The next morning the wall 
appeared, to the astonishment of all 
parties concerned, pushed clear out of 
its original location. A few minutes’ work 
with a pencil, however, would have been 
sufficient to forestall any astonishment, 
because it could have been demonstrated 
easily that the wall was not figured to 
take the entire pressure of semi-fluid clay 
against it, yet it was almost inevitable 
that such a condition would at some time 
or other occur; and when it did, there 
was nothing but the prayers of the archi- 
tect to keep the wall from overturning or 
moving out. 

These are but a very few instances out 
of several which lead me to suspect that 
your empirical rule for retaining walls 
would be better if, instead of calling for 
a calculation based on water pressure 
of two-thirds the height of the wall, it 
were based on water pressure of the en- 
tire height of the wall; and, in case of 
extremely slippery material such as quick- 
sand or soft and wet clay, to use the 
entire weight of the wet earth instead of 
merely the weight of water. This would 
take it entirely out of the class of mathe- 
matical guesswork and enable the en- 
gineer, contractor or owner to say definite- 
ly he knew that he was on the safe side 
where he ought to be. 

Yours truly, 
BENJAMIN BROOKS. 

4241 Holmes St., Kansas City, Mo. 

Oct 1, 1912. 


[It may be worth while to emphasize 
that what we proposed as “the ENGINEER- 
ING NEws rule for earth pressures” was 
to assume the pressure to be at least as 
great as that of water of two-thirds the 
depth. There are cases unquestionably 
where the actual pressure exerted by soft 
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clay or quicksand against a wall is greater 
than that of an equal bulk of water.— 
Ep.] 


Will Mixing Concrete Too 
Wet Cause Its Eventual 
Failure? 


Sir—A great deal is heard of the 
gradual destruction of concrete struc- 
tures, some assigning electrolysis as a 
reason and others claiming the: trouble is 
due to lack of uniformity in grinding ce- 
ment. Topo many structures are now 
standing for us to believe that coarseness 
of cement is a prime cause for the 
numerous failures in appearance. Not 
enough is known about electrolysis for us 
to think this accountable for many, if any, 
failures. The writer is convinced that 
the use of too much water is liable to 
make concrete unsound. He knows from 
experience that the use of an excessive 
amount of water with limestone or any 
sedimentary stone will make a concrete 
that never gets as hard as it should and 
which will go to pieces in a few years, 
beginning with the surface. The trouble 
does not seem to occur when a granite 
or trap-rock aggregate is used, though 
perhaps it may in some places. While 
he prefers the “wet” mix to an extremely 
dry mix, the amount of water should be 
such that the concrete must be assisted 
from the wheelbarrow, cart or bucket. 
That is, the concrete should be sticky 
and not of a consistency that it will flow 
too freely. When much free water stands 
on the surface in the barrows it is unfit 
to use in important work. 

The writer has been interested in 
watching the development of the numer- 
ous spouting devices now on the market 
and is amazed to see the number em- 
ployed and to see how rapidly this 
method for placing concrete is coming 
into use. This seems to him to be the 
proper time to make a prediction. He 
believes that in the future we will hear 
more about the “decay of concrete,” as 
one inspired newSpaper writer labelled 
the discussion of unsound concrete. In 
three or four years, and certainly in five 
years, a number of structures going up 
today will begin to show surface cracks, 
which upon examination will be found to 
extend quite a distance into the mass. 

A casual examination only of some of 
the plants now pouring concrete into im- 
portant structures will satisfy any compe- 
tent concrete man that in the majority of 
cases a dangerous quantity of water is 
used. The laboratories should begin at 
once to make tests of concrete mixed 
with varying amounts of water, to obtain 
the coefficient of expansion and contrac- 
tion, and behavior upon expesure similar 
to that of the many structures now caus- 
ing alarm. Spouting devices cannot give 
good service unless a large amount of 
water is used in mixing, and to keep the 
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concrete flowing it is found neces: 
add more water. What becomes 
An’ excessive amount of water has 
effect on the finely ground particles 
ment and the excess water cer: 
leaves concrete porous when it | 
out. A medium wet, tamped conc: 
more water tight and dense than :; 
wet, poured mixture. 
ERNEST McCUuULLo! 
Monadnock Block, Chicago, I!1., 
Oct. 5, 1912. 


Notes and Queries 


Our attention has just been ealled t 
an error occurring on page 223 o 1 
issue of Aug. 1, in which was stated th: 
average cost of the proposed reservoir: 
system for flood control on the Alle- 
gheny and Monongahela Rivers pe. 
cu.ft. of water storage capacity 
average total cost was there 
be $1 per 1000 cu.ft. of water 
The correct figure should be $0.364 per 
1000 cu.ft. of water stored. The total 
storage capacity provided is 59,481 mil- 
lion cu.ft. of water, for which the total 
estimated cost is $21,672,000. 


L000 
The 
Stated to 


stored 


In the article “Development of Elec- 
tric Circuit Breakers,” in our 
Oct. 3, the beginning of paragraph on 
in column three, p. 627, should read 
circuit breakers” instead of “oil circuit 
breakers” as printed. 
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A correspondent asks for knowleds: 
of instances of reinforced-concrete struc- 
tures, particularly exposed work 
docks, piers, ete., which have been strack 
by lightning. We would be pleased to 
describe any such cases, giving particu- 
lar attention to the effects of 
strokes. 
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A Rallway and Highway Drawbridge 
with single deck is to be built across ‘he 
River Trent at. Keadby (Lincolnshire), 
England, by the Great Central Ry. The 
movable span will be of the Scherze! 
rolling-lift bascule type, with a single- 
leaf span of 160 ft. an” width of nearly 
60 ft., and will be one of the lareest 
bascule bridges in the world. There will 
be two fixed shore spans and 
span formed by the track girders for the 
bascule span. The total length o: the 
steel work will be about 500 ft. Each 
span will have three trusses, spaced 29 
ft. centers for the railway side and 24 
ft. for the roadway side. 

The bridge will be operated by) 
tricity generated in a power station 
built for the purpose. The motors 
and gearing will be placed on the 
rear end of the marble leaf, the 
main pinions engaging with racks on 
independent stationary supports outside 
of the trusses. This arrangement 
to require less machinery and less powrr 
than when the machinery is mounted on 
fixed supports and the pinions encace 
operating racks attached to the movable 
portion. The substructure will consist 
of masonry piers founded on steel cals- 
sons sunk to a depth of 50 ft. below low 
water. The bridge was designed b the 
Scherzer Rolling-Lift Bridge Co., of “hi- 
cago, and the contract for its cons'ruc- 
tion has been awarded to Sir W''liam 
Arrol & Co., of Glasgow (Scotland J. 
B. Ball is Chief Engineer of the reat 
Central Ry. * 
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An interesting question in sanitation is 
raised, quite unintentionally, in a recent 
bulletin of the Extension Division of the 
University of Wisconsin. The sugges- 
tion was made by P. V. Collins, editor 
of the Northwestern Agriculturist, that 
alongside the farmer’s coéperative cream- 
ery there be placed a farmer’s codépera- 
tive laundry, the soiled clothes and cream 
to be carried on the same wagon to the 
laundry and to the creamery, respec- 
tively. Presumably some means might 
be devised for avoiding infection of the 
cream by the soiled clothes, but it might 
not be an easy matter to see that the 
necessary precautions were always taken. 
Anyway, the sanitary aspects of the 
proposition should not be overlooked. 
Where the cream is efficiently pasteur- 
ized the danger would be practically 
eliminated. 








In the past few years several rein- 
forced-concrete concerns have made it a 
practice about the beginning of the Fall 
season to issue to their clients a bulletin 
or placard calling attention to the 
dangers of frozen concrete. The prac- 
tice is highly commendable and if con- 
crete workers would take the precautions 
which these companies recommend, a 
number of the failures of the late Fall 
and Winter would be avoided. - 

The next three months are the crucial 
ones. When the thermometer stays be- 
low the freezing point, it is only the 
most ignorant of constructors who does 
not take some precaution to keep his con- 
crete from freezing; but in the late Fall 
when the days are warm and the nights 
cold, with the thermometer dropping 20° 
to 40°, many otherwise competent con- 
tractors often forget that besides the 
dangers of frozen concrete, there is the 
fact that concrete when near the freezing 
temperature sets very slowly. It was 
not so long: ago that much concrete 
work was shut down when the cold 
weather set in, but so severe measures 
are not now necessary. Engineering 
literature contains plenty of informa- 
tion as to means for laying concrete 
safely in freezing weather, and a realiza- 
tion of the danger is all that the wise 
man needs to apply this information to 
his practice. We are by no means con- 
vinced that all the failures attributed to 
frozen concrete are due to that cause, 
for it, together with the premature re- 
moval of forms, is the stock explanation 
upon which investigators of concrete 
failures can always fall back. But that 
it is a real danger no one can doubt, and 


all efforts to guard against it are com- 
mendable. 


Will There Be a Car 
Shortage? 


A good deal is being said in the public 
prints as to the prospect of a serious car 
famine occurring this fall and winter 
similar to that which occurred during the 
business boom of 1907. It is pretty well 
known that ever since the business re- 
action which followed that boom the rail- 
ways have had practically all the time a 
surplus of idle cars of greater or less 
amount. It is very natural to conclude, 
therefore, that the volume of railway 
traffic reached its maximum in 1907 and 
that if a similar volume were reached 
during the present year, a similar con- 
dition of car famine would occur. The 
fact is, however, that for some two 
years past the volume of railway traffic, 
taking the country as a whole, has been 
far in excess of its volume in even the 
most active days of 1907. The official 
figures for the year ending June 30, 1911, 
are not yet at hand, but for the year 
earlier, ending June 30, 1910, the total 
ton mileage of freight traffic was 255,000 
million ton-miles, which may be com- 
pared with 236,600 million ton-miles in 
the year ending June 30, 1907. It is 
noteworthy that this enormous freight 
traffic has been handled not only with no 
car famine, but with a surplus of idle 
cars most of the time. 

There is every prospect that the great 
crops of the present year, the active busi- 
ness in iron and steel production, and in 
manufacturing in general will result in 
the greatest freight-traffic movement by 
rail during the coming twelve months 
that has ever been recorded; but this 
need not cause a car famine if reason 
prevails among railway officers and 
among shippers. The serious car short- 
age of 1907 was due more to the block- 
ade of cars in overcrowded terminals, 
some of them ill-supplied with motive 
power, than it was to the actual volume 
of traffic to be moved. Other contribut- 
ing causes equally important were the 
grabbing and holding of cars by both 
railways and shippers. 

It is entirely natural, of course, for a 
shipper, if he thinks he will have diffi- 
culty in obtaining cars, to ask for more 
than he needs, and to keep a supply of 
empty cars awaiting loading if he can do 
so. A _ railway company iikewise is 
tempted to divert foreign cars to its own 
use rather than to ‘send them homeward. 
It is, therefore, in the interest of the pub- 
lic and of shippers in general, that there 
shall be a strict enforcement of car de- 
murrage payments for the delay of cars 
in loading and unloading beyond the 
specified time. It is almost equally im- 
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portant that the per diem rate charged by 
the railways to each other for the use of 
foreign cars should be raised to an 
amount which will at least put some rea- 
sonable penalty on the diversion of cars 
from their owners. The enforcement of 
such measures will do more to prevent a 
car famine than the addition of many 
thousands of new cars to the available 
rolling-stock equipment. The addition of 
only a few miles a month to the average 
travel of all freight cars means a far 
larger addition to the available stock of 
cars for shippers’ use than would a 
veritable boom in new car construction. 


Future Sources of Oil Fuel 
Supply 


One of the problems of conservation 
which is of great practical interest to 
engineers is the problem of the future 
supply of oil fuel. It is -pretty well 
known that the soft-coal fields of Amer- 
ica are so enormous in extent that their 
exhaustion can hardly take place for 
several centuries. Of course, it is true 
also that many of the most accessible 
and most easily mined coal seams have 
already been worked out and we are 
now obliged to go to a greater depth and 
to work poorer deposits. There is cer- 
tain to be, therefore, a steady increase 
in the cost, and deterioration in the 
quality of the soft-coal supply as the 
years go on. 

With oil fuel, however, the exhaustion 
of our resources has been supposed to 
be comparatively near at hand. Up to a 
recent date, geologists were generally of 
the opinion that the oil-fuel resources of 
the world were comparatively limited in 
extent. Only a very few years ago, the 
Eastern Appalachian oil fields, of which 
western Pennsylvania is the center, and 
the Russian oil field, centering around 
Baku, were practically the sole sources 
of the world’s petroleum supply. 

In recent years, however, the situation 
has been entirely changed by the dis- 
covery of a series of new oil fields of 
remarkable richness. We need only men- 
tion, as examples, the discoveries in 
Texas, in Mexico, in California, in Okla- 
homa, in Kansas, in Louisiana, and in 
Illinois, and in the old world the develop- 
ment of vast deposits in Borneo, in Asia 
Minor and many other places. These dis- 
coveries of petroleum deposits have been 
coincident with an enormous increase in 
the uses of liquid fuel, and particularly 
in what we may designate as the high- 
grade uses. . 

There has been no greater revolution 
in mechanical engineering for a century 
than the results which have grown out of 
tle discovery that by burning fuel inside 
a cylinder and using its heat energy di- 
rectly to generate power we can obtain 
three, four, or five times as much power 
from a given amount of heat generated 
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as we can by burning the same fuel 
under a steam boiler and using the steam 
to produce power. 

During the past twenty years the auto- 
mobile industry of the world has grown 
from an inventor’s dream to an industry 
representing an investment of probably 
half a billion dollars at least. The in- 
dustry is still expanding at a phenomenal 
rate and it is not hard to foresee the 
time when mechanical traction will 
almost wholly displace animal traction, 
not only on city streets and common 
roads, but in the work of the farm. 

This entire industry, however, with all 
its present successes and future’ possi- 
bilities is based upon a supply of gaso- 
line adequate to its demand. The crude 
petroleum from many fields, however, 
yields only a small percentage of gaso- 
line on distillation and the automobile 
industry and others dependent upon the 
gasoline supply have to rely upon the 
yield from the comparatively few fields 
which produce an oil containing a con- 
siderable percentage of volatile matter. 

It is indeed little short of amazing 
that the gasoline supply of the world has 
thus far kept pace with the rapid ex- 
pansion of the automobile industry and 
its near relative, the motor-boat industry. 
It is extremely probable that the expan- 
sion of the gasoline supply cannot be ex- 
pected to keep pace with the future de- 
velopments certain to occur in the use 
of gasoline engines. 

The situation will probably be met, 
however, by a radical change in the con- 
struction of this class of motors by which 
they will be enabled to use a heavier 
grade of oil in their cylinders. In fact a 
considerable number of stationary and 
portable engines are already on the 
market which burn kerosene in the cylin- 
ders with a fair degree of success. We 
may even look forward to a still more 
radical change by which many classes of 
motors may even be able to use such 
heavy oils as are already used success- 
fully in the Diesel type of engine and 
its near relatives. 

These changes, however, can only 
serve to make the total supply of liquid 
fuel go farther. Valuable and important 
though they are, they cannot add at all 
to the available stores of liquid fuel in 
the earth, and the question of great im- 
portance is, “How long will the total out- 
put of the world’s petroleum wells be 
equal to the demand upon them ?” 

The phenomenal development of new 
oil fields of marvelous richness during 
the past decade has seemed to many to 
settle the question of future oil supply. 
It seems to be thought in many quarters 
that as fast as one new oil field is ex- 
hausted another will be found to keep up 
the production. Dr. Rudolf Diesel, the 
inventor of the Diesel engine, in his ad- 
dress before the American Society of 
Mechanical Engineers last April, declared 
that recent geological researches indi- 
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cated that there is probably 
liquid fuel on the globe as th 
coal. We believe, however, 
represents an extreme view 
which conservative geologists wi 
support. If the developments in ( 
fornia, Texas, Illinois, and +! 
Indies during the past few year 
indicated that the world’s wealth of 
available liquid fuel is much greater than 
seemed probable ten years ago, it is true 
on the other hand that the enormous ip. 
crease in consumption and demand is 
tapping the oil deposits at a rate which 
would have seemed impossible 20 years 
ago. 

A short life and a merry one is the 
history of the present-day oil fields. In 
order that production may keep pace with 
consumption we are relying on the 
chance that new pools and new fields wil! 
continually be discovered and developed, 
It is, therefore, no merely academic 
problem to inquire what the world can 
do in the near future to obtain the liquid 
fuel which it needs, when the time comes. 
as sooner or later it must come, when 
the petroleum wells fail to yield sufficient 
supply. 

Notwithstanding all the influence of 
monopoly in this field, it is nevertheless 
true that the current prices of crude 
petroleum and to a considerable extent 
of its products are more or less closely 
governed by the relation between supply 
and demand. Increased prices for gaso- 
line and fuel oil have in some quarters 
at least been already put in force dur- 
ing the past year. It is well nigh cer- 
tain that such higher prices may be ex- 
pected to rule in the future. Such higher 
prices will, of course, have the effect of 
limiting to a certain extent the consump- 
tion. The use of oil fuel for raising 
steam, for example, will in most sections 
be abandoned and coal will be again in- 
troduced whenever a small increase is 
made in the price of fuel oil. 

Such changes are undoubtedly in the 
interest of sound conservation; but when 
we come to the uses of gasoline and 
other volatile distillates of petroleum in 
the arts or the use of liquid fuel inside 
the cylinders of oil and gasoline engines, 
no such substitution is possible, or at 
least probable. Therefore, if the automo- | 
bile is to be a permanent machine; if 
the horse is to be banished from streets 
and roads, and if the economical internal- 
combustion engine is to replace the 
wasteful steam engine on boats and ships, 
then a continued and certain supply of 
liquid fuel is a necessity. 

To many engineers, probably, it will be 
news that the petroleum wells of the 
world are not the only source of liquid 
fuel. One other source, already of great in- 
dustrial importance abroad, was de- 
scribed by Dr. Diesel in the lecture above 
referred to. The tar oils produced by the 
distillation of soft coal, especially 0! 
low-grade brown coal or lignite, of which 


ali- 
East 
have 
































~_- — te 


FERC A oe 






















ana 


aa 




















October 17, 1912 


enormous deposits exist in the United 
States and elsewhere in the world, have 
already been proved to be available as 
fuel in the Diesel engine; and it has 
been shown that they can yield, by 
proper treatment, a variety of products 
similar to those obtained from petroleum. 

There exists, however, a _ possible 
source of future oil-fuel production of 
far greater importance than the oils ob- 
tained from the distillation of coal. We 
refer to the production of oil by. the 
distillation of bituminous shale. While 
the possibilities im this direction have 
long been known to a greater or less ex- 
tent by geologists and scientists, they 
were first pointed out to the general pub- 
lic, so far aS we are aware, by the late 
Prof. N. S. Shaler, of Harvard University, 
in his remarkable little book, “Man and 
the Earth,” published in 1905. It was 
this book which first called general pub- 
lic attention to the enormous waste which 
is going on in the consumption of our 
natural resources and the need for their 
intelligent conservation lest the whole 
world be rapidly reduced to poverty. 
Prof. Shaler in this book discussed in a 
most interesting way the enormous in- 
roads which the past century and especi- 
ally the past few years have made upon 
the stored-up natural resources of the 
world. The book is one which every 
engineer, at least, ought to read, for it 
may well be called the original primer 
of conservation. 

In the chapter devoted to the world’s 
fuel resources, Prof. Shaler set forth the 
origin of the world’s petroleum deposits 
and explained the reasons why the great 
bulk of these deposits have long ago 
been dissipated. After predicting that 
the world’s supply of petroleum from 
wells sunk in the earth’s crust, making 
all allowances for the production from 
new fields, would probably not outlast the 
present century, Prof. Shaler discussed 
the possibilities from other sources of 
liquid fuel in a striking passage which 
we quote as follows: 

While the native petroleum of the 
world can be no more than a temporary 
source of energy, oil of like quality can 
be produced in vastly larger amounts 
from certain carbonaceous shales which 


plentifully occur in various parts of the 
world. 


One of these formations, perhaps the 
most extensive, is that of the Ohio Val- 
ley and adjacent districts in the East 
and North. Here we have a set of beds 
averaging more than a hundred feet in 
thickness which, over wide areas, will 
yield to distillation probably about one- 
tenth of its mass in oil, paraffin and re- 
lated substances. 

From this deposit, but one of the many 
that are found in various parts of the 
world, we may look for a store of energy 
which may be drawn upon long after the 
beds of coal have been consumed. 


This ofl will be won at much greater ° 


cost than oil obtained from wells in the 
fluid state; but the byproducts of the dis- 
tillation to which the rock is subjected 
will probably be as valuable as those 
afforded by the natura? ofl. 
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The present writer has computed that 
the oil which may possibly be had from 
the Ohio shale above mentioned will in 
volume much exceed the amount of 
water contained in Lake Superior. This 
estimate cannot pretend to accuracy; 
but it may serve to indicate the ampli- 
tude of this source of material. 


The practical importance of this state- 
ment of Prof. Shaler’s will be readily ap- 
parent from what we have said above. 
It needs no very far outlook into the 
future to foresee the possibility and even 
the probability that in some _ sections 
these carbonaceous shales may soon be 
resorted to as a supplementary source of 
oil fuel supply. In view of the import- 
ance of the matter, we have deemed it 
worth while to obtain from the U. S. 
Geological Survey a statement as to the 
position held by geologists at present 
concerning this prediction of Prof. Sha- 
ler’s. Elsewhere in this issue we print 
a statement on this subject prepared 
especially for ENGINEERING News by Dr. 
David White, of the Survey, which has 
been obtained for us through the cour- 
tesy of Dr. J. A. Holmes, Chief of the 
Bureau of Mines. 

It will be noted by the reader of Dr. 
White’s article that a-calculation is made 
that the distillation of bituminous shale 
to obtain fuel oil may become commerci- 
ally profitable when kerosene reaches a 
price of 20c. per gal. and gasoline of 
40c. per gal. These prices, however, are 
merely rough approximations. It is quite 
within the possibility that there may be 
deposits of this shale which would yield 
so large a content of liquid fuel, together, 
perhaps, with other valuable byproducts 
that we may see the industry begin to be 
established at no very distant day. 

It may be noted that a most favorable 
feature in connection with the develop- 
ment of such an industry would be the 
effect of modern processes of excavating 
and handling material in bulk. 

While coal occurs in thin seams and 
must be won by a special process of 
mining involving the supporting of the 
roof by pillars of coal left in the mine 
and much expense in timbering, etc., 
bituminous shale occurs in beds often 25 
to 100 ft. in thickness or even more. 
Of course, it remains t' be proved that 
the whole thickness of s ch beds is rich 
enough in fuel oil to -e profitable to 
work; but the possibility -t least is there. 
If such deposits can be found and their 
value proven, it will be possible to ex- 
cavate them and prepare them for distil- 
lation at an extremely low cost per ton 
by the methods now commonly employed 
in quarrying rock for road building, ce- 
ment making, concrete constuction, etc. 
| It is of interest to know that the possi- 
bilities in this direction are now being 
investigated by the U. S. Geological Sur- 
vey. It will be indeed a most comfort- 
ing assurance to those who are relying 
on the continuance and future develop- 
ment of the automobile industry and on 


the numerous other industries dependent 
upon a continued supply of liquid fuel, 
to know that as a final resource there are 
vast quantities of possible stores of liquid 
fuel apart from the yield of oil wells. 


The Prime Essential in City 
Planning 


One reason, and a strong one, why so 
few of the many recent “city plans” have 
been carried out is that the generality of 
people think city planning is merely an 
ultra-esthetic fad. The fallacy of this 
notion is well shown by the following 
paragraphs from a report entitled “A 
Plan of the City of Hartford,” submitted 
to the Commission on the City Plan of 
Hartford, Conn., by Carrére & Hastings, 
of New York City. 


It will be noticed that throughout the 
report not a word has been mentioned 
about the beauty of the city and that par- 
ticular stress has been laid throughout 
on organic and practical considerations 
It is not generally understood that in a 
problem of this kind beauty does not 
consist in ornamentation, as is generally 
supposed; that the beauty of a bridge, for 
instance, is not the result of a handsome 
balustrade or a few lamp-posts or some 
ornament, but that it is fundamental and 
is a part of the conception and depends on 
its being a truthful expression of a prac- 
tical purpose, well conceived and devel- 
oped in good proportions, harmoniously 
and expressed in terms of beauty in so far 
as form and detail are concerned; and that 
no mere surface ornamentation can make 
a bridge, a building, or any object beauti- 
ful that does not serve its purpose, that 
is not conceived in truthfulness and de- 
veloped inits proper relation to its func- 
tion and to its surroundings 

It follows, therefore, that if the organ- 
ism of the plan is correctly conceived and 
laid out, if all of the practical conaitions 
are met truthfully and complete'~, if the 
lines of traffic are the shortest in any di- 
rection and ample for all purposes, if the 
relation of width to length and purpos 
of the streets, avenues, and parkways is 
well planned, the matter of developing the 
practical features of a city on this ground- 
work becomes a mere detail. Even if 
unattractive buildings and other improve- 
ments should be erected, either in part or 
in whole, they can be removed and re- 
placed and in time the city can grow com- 
plete in its beauty, which is bound to hap- 
pen. 


Put still more briefly, the basic princi- 
ple of city planning is the adaptation of 
form to function. This was brought out 
forcibly many years ago by the elder 
Olmsted, who instanced the fast sailing 
commercial ship of bygone days as an 
example of artistic form developed solely 
for utilitarian reasons. 

Unfortunately the present on-the-whole 
sane city planning movement was pre- 
ceded by so much well meant but ill- 
considered talk about the city beautiful 
that it will take many years to convince 
the public that city planning is intensely 
utilitarian, having for its main object the 
working cut of a rational ground plan for 
the every-day needs of those who must 
move about and live in the cities. 
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Annual Convention of the 
American Electric Rail- 
way Association 


The 3ist annual convention of the 
American Electric Railway Association 
(that is, the 3lst meeting dating from the 
organization of the old American Street 
Railway Association), was held Oct. 7. to 
11 at Chicago, and included the annual 
meetings of the four affiliated societies: 
the American Electric Railway Engineer- 
ing, Accountants, Transportation & Traf- 
fic, and Claim Agents Associations. This 
last has now changed its name to the 
Claims Association. In connection with 
the convention there was the usual large 
and comprehensive exhibit of equipment, 
materials and supplies for electric rail- 
ways, arranged by the American Electric 
Railway Manufacturers Association. The 
attendance was large, and the total regis- 
tration of members, guests and the repre- 
sentatives of manufacturers and supply 
firms was about 4400. The meetings and 
exhibits were at the stock-yards, the 
former being held in the rooms of the 
Saddle and Sirloin Club, and the latter 
being displayed mainly in the new Live- 
Stock Pavilion or exhibition hall.* The 
electric locomotives, cars, trucks and 
other large exhibits were arranged on 
tracks in an open space between the hall 
and the club house. 

The four affiliated societies held their 
meetings on the afternoon of the first day 
and the mornings of the other four days. 
The main association (generally known 
as the “American” association) held its 
meetings on three afternoons. In this 
way, members could attend the main and 
sectional meetings. The latter included 
simultaneous meetings of the different 
associations, but joint meetings of some 
of these were held to consider subjects 
of mutual interest or handled by joint 
committees. Thus the Engineering and 
Transportation associations held joint 
meetings to discuss reports on block sig- 
nals and train operation, and the Engi- 
neering and Accountants associations 
held a joint meeting to discuss reports on 
accounting and valuation. 

OFrFicers—The presidents and secre- 
taries of the several associations, as 
elected for the year 1912-13 are as fol- 
lows: 

American Electric Railway Associa- 
tion; George H. Harries, President of the 
Arkansas Valley Ry., Light & Power Co., 
Louisville, Ky. 

The Secretary of the American Asso- 
ciation is H. C. Donecker, New York; he 
is Secretary also of the Transportation 
and the Engineering associations. 

American Electric Railway Engineering 


*This is a steel-frame structure with 
two-hinged arch trusses, and was built 
to accommodate the annual live-stock 
exhibition. Its construction was de- 
scribed and illustrated in Engineering 
News, June 28, 1906. 
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Association; Martin Schreiber, Engineer 
of Maintenance-of-Way of the Public Ser- 
vice Ry. Co., Newark, N. J. As noted, 
Mr. Donecker was elected secretary 
after the resignation of Norman Litch- 
field, who has been secretary for years, 
but finds the amount of work too great to 
be handled without interfering with his 
regular business. A gold watch was pre- 
sented to Mr. Litchfield by the members 
of the Engineering Association. 

American Electric Railway Transpor- 
tation and Traffic Association; Dana 
Stevens, Vice-President and General 
Manager of the Cincinnati Traction Co., 
Cincinnati; Ohio. 

American Electric Railway Account- 
ants Association; J. H. Neal, Auditor of 
the Boston Elevated Ry., Boston, Mass.; 
Secretary, M. R. Boylan, Auditor of the 
Public Service Ry. Co., Newark, N. J. 

American Electric Railway Claims As- 
sociation; C. A. Avant, Claims Attorney 
of the Birmingham Ry., Light & Power 
Co., Birmingham, Ala.; Secretary, B. B. 
Davis, Claim Adjuster of the Columbus 
Ry. & Light Co., Columbus, Ohio. 


THE AMERICAN ASSOCIATION 


The first meeting of the American Elec- 
tric Railway Association, which is the 
main or parent association, was opened 
about 2:45, Oct. 8, with Vice-President 
Harries in the chair, owing to the ab- 
sence of President McCarter on account 
of illness. Mr. McCarter’s presidential 
address (read by Mr. Allen, Vice-Presi- 
dent) pointed out that publicity rather 
than secrecy is the order of the day, and 
that in recognition of this fact the main 
association has this year (for the first 
time) abandoned its executive sessions 
and thrown open all meetings. He re- 
ferred also to the very extended trip 
made by a group of officers of the asso- 
ciation in order to arouse interest in the 
association and its work, and to discuss 
problems and public questions with local 
railway officers, business men and public 
officials. An address of welcome was 
given by Gegrge B. Caldwell, President 
of the Continental & Commercial Trust & 
Savings Bank. A resolution was passed 
extending the congratulations of the 
association to John M. Roach (Chicago), 
who has completed 40 years of service in 
street-railway work. An _ invitation to 
meet at San Francisco in 1915 was given 
by a representative of the Panama Ex- 
hibition) Co. The Secretary (H. C. 
Donecker) read the report of the Execu- 
tive Committee, and also his report as 
Secretaty and Treasurer. This latter 
showed | (for Sept. 30, 1912) 393 com- 
pany members and 2557 individual mem- 
bers. The receipts for the year were 
$68,589 \(including the 1911 balance of 
$17,927); and the expenditures $50,955, 
leaving a balance of $17,634. 

Papers read at the three sessions held 
by this association included the follow- 
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ing: “Water Power Developme: 
Relation to Public Utilities,” } 

E. Hewes; “A Policy of Pub!i: 
Arthur Warren; “Arbitration 

tralia,” by J. S. Badger (B 
Queensland); “The Milwauk 
Case,” by R. B. Stearns; “Elect; 

way Securities,’ M. W. Gaines: ap 
“Automatic Regulation of Rates.” 
Oscar T. Crosby. Among the con 
reports presented were those on welfare 
of employees, education of shop appren. 
tices, insurance of property, relations 
with local associations, taxation, deter. 
mining the proper basis for rates and 
fares, and compensation for carrying the 
mails. A resolution was adopted ex. 
pressing the desirability of codperation 
between various associations in regard to 
reducing the litigation and disputes over 
alleged damages due to electrolysis. 


RAILS AND TRACK 


The Committee on Way (Engineering 
Association) submitted designs for 7-in. 
and 9-in. grooved girder rails, including 
guard-groove sections for curves. These 
were not adopted as standards, however, 
but were referred back to the committee, 
as were the proposed sections for splice 
bars for the same rails. Objections were 
made to the form of the guard section, 
and changes in this might affect the form 
of the groove and rail head. Another ob- 
jectionable feature, not noted in the dis- 
cussion, however, was the extreme bevel- 
ing of the outer side of the rail head, the 
lower edge of the bevel being \ in. 
below and 7 in. beyond the running sur- 
face of the head. This feature is sup- 
posed to provide for irregularities in pav- 
ing, but it is not used in T-girder rails 
and there seems to be no good reason 
why it should be used in grooved-girder 
tails. The outer or guard side of the 
groove, as proposed, was very thin and 
wide, and thus liable to deflect under 
traffic, while its top was 34 in. below the 
top of the rail head, making a decided 
step in the paving. In the curve rail, this 
guard was much shorter and heavier, and 
carried 34 in. above the rail head. 

The committee has made an investiga- 
tion as to the use of T-rails in paved 
streets, and presented a tabulation of the 
replies from 72 cities and 74 companies. 
Most of the latter report a comparatively 
small mileage laid with such rails, 
although the Milwaukee company reports 
all of its 144 miles so laid. In a few 
cities, the T-rail is not permitted. The 
report states that no trouble has been ex- 
perienced where the high T-rail or T. 
girder rail is used, and that city officials 
who were opposed to the T-rail had ex- 
perienced trouble with ordinary rails (of 
steam-railway section), as it was alleged 
the pavement could not be held in pos! 
tion on account of the depth of the rail 
The committee submitted specif cations 
for openhearth girder and high !-rai's, 
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as revised in consultation with the Ameri- 
can Society of Testing Materials. These 
were adopted (and have already been 
adopted by the society named). It pre- 
sented also some notes on the use of 
alloy steels. We shall publish later some 
particulars as to the report and discus- 
sion on grooved rails, and it is of interest 
to note also that the Committee on 
Equipment is to investigate the relations 
between wheels and rails. 


BLocK SIGNALS FOR ELECTRIC RAILWAYS 


The report of this joint committee of 
the Engineering Association and the 
Transportation and Traffic Association 
presented a digest as to state control of 
block signaling on electric railways, from 
which it appears that this exists in Cali- 
fornia, Indiana, Massachusetts, Minne- 
sota, New York and Wisconsin, although 
in Indiana only has the power been exer- 
cised actively. A bill has been presented 
at eack session of Congress since 1903 
giving similar authority to the Interstate 
Commerce Commission, but has not been 
passed. In the discussion, Mr. Henry 
(Ind, & Cin. Traction Co.) spoke of the 
very active and fair manner in which the 
compulsory requirements for block sig- 
naling have been administered by the In- 
diana Railway Commission, which has its 
own signal engineer. He also described 
the Simmen dispatcher-operated signal 
system in use on his road (ENGINEERING 
News, Aug. 29, 1912). He considers this 
superior to the continuous track-circuit 
automatic block-signal systems in that it 
gives the head office a continual and per- 
manent autographic record of the posi- 
tions and movements of every car or train 
on the road. 

There was a sharp discussion on the 
question whether the system of automatic 
block signals with continuous track-cir- 
cuit is so superior to others that it should 
be definitely recommended. The sense 
and wording of the recommendation were 
attacked, and after some amendments 
had been proposed, the recommendation 
was referred back to the committee. The 
report also recommended three-position 
semaphore signals, making no mention of 
lamp signals, but this was modified to 
Provide that “where semaphore signals 
are used” they should be of the three- 
position type, giving indications in the 
upper left-hand quadrant. The meeting 
adopted the series of indications pro- 
posed for three-position and two-position 
signals (for both semaphore and light 
signals} and adopted the recommenda- 
tion that all signaling should include the 
use of the three fundamental indications: 
Stop, proceed-with-caution, proceed. 


BUILDINGS AND STRUCTURES 


The report of this committee of the 
Engineering Association made no specific 
recommendations, but submitted two mat- 
ters of interest: 1, general specifications 
and form of contract for the construction 
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of railway buildings; 2, a paper on wait- 
ing rooms and shelters for electric rail- 
ways. We shall publish an abstract of 
this later. In the discussion, the ques- 
tion of the relative merits of concrete and 
slow-burning mill-type construction was 
considered, and one member stated that 
a six-story car-house and office building 
of mill-construction was burned down in 
20 min. Even concrete car-houses re- 
quire sprinkler equipment owing to the 
inflammable material stored in the build- 
ing, but the equipment need not be so ex- 
tensive as when it is required also to 
guard against a burning roof. It ap- 
pears, however, that insurance companies 
in some cases make no difference in rates 
on the two classes of buildings, which 
tends to check the use of fireproof con- 
struction. Mr. Schreiber (Newark, N. 
J.) remarked that for short spans (cover- 
ing two tracks) a concrete roof would 
cost less than one of non-fireproof con- 
struction, but that for longer spans the 
former would cost considerably more 
than the latter. 


OVERHEAD WorK 


The report of the Committee on Power 
Distribution (Engineering Association) 
dealt with a variety of subjects and pre- 
sented several specifications for overhead 
work and material. The specifications in- 
cluded the construction of crossings of 
trolley wires over steam railways and of 
foreign wires over electric railway wires; 
also such materials as conductor cables, 
tile conduit, cross-arms and braces, and 
the galvanizing of iron and steel. The 
committee submitted also revised tables 
for copper wire and cable. There was 
very little discussion, and that related 


mainly to (1) the joint use of poles and 


(2) the use of trolley guards. As to-the 
former, Mr. Roberts (No. Ohio Traction 
& Light Co.) thought that the main point 
was to insist that the work should be 
made safe for the linemen to work, and 
for that reason telephone and transmis- 
sion wires should be not less than 15 in. 
from the center of the pole, in order to 
give ample clearance. This view was 
disputed by others, but as a special com- 
mittee of the American Association has 
been appointed to deal with this subject, 
no action was taken. 


TROLLEY GUARDS 


In regard to the use of guards to pre- 
vent trolleys from leaving the wires at 
steam-railway crossings, the report of the 
above Committee on Power Distribution 
stated that the additional hazard intro- 
duced by these guards is not generally 
warranted by the benefit derived, and that 
the dangers at grade crossings are best 
minimized by proper construction of the 
overhead work and proper maintenance 
of the track. Consequently, the commit- 
tee recommended as follows: “Trolley 
guards should not be used, except pos- 
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sibly in unusual cases due to complicated 
alignment of the crossing track.” 

The discussion was sharp and largely 
opposed to the committee’s view, it being 
pointed out by several speakers that usu- 
ally it is a difficult matter to keep the 
tracks in good line or surface, especially 
as the steam railways rarely codperate 
with the electric lines in this respect. 
These being the actual conditions, trolley 
guards minimize the chances of accident 
and are needed more than the report 
would indicate. In addition to this, the 
increased height of the wire at crossings, 
to give the required 22 ft. clearance, 
causes greater liability of the trolley 
jumping. Mr. Page (Western N. Y. & 
Penn. Traction Co.) thought that steam 
railways approved of these guards, and 
instanced reports to this effect by special 
committees of the B. & O. R.R. and Mich- 
igan Central R.R. Cases of the trolley 
leaving the wire may be rare, yet when 
they ¢o occur they cause a very danger- 
ous condition, so that the guard is a valu- 
able preventive of such a condition. 

Mr. Thompson (Ohio Electric Ry.) 
said that his road had been requested by 
some steam railways to install these 
guards, but had declined to do this on the 
ground that the hazard introduced was 
greater than the benefit derived. How- 
ever, Mr. Roberts (No. Ohio Traction & 
Light Co.) explained that the Ohio Rail- 
way Commission is now making the in- 
Stallation of trolley guards compulsory. 
Other speakers referred to the satis- 
factory use of guards (including one 300 
ft. long over a group of tracks), and it 
was pointed out that in case of an acci- 
dent damage suit, the fact that a guard 
was not installed would have some 
weight with the jury. 

A motion was made that the commit- 
tee’s recommendation against the use of 
guards should not be approved, and when 
several non-eligible votes had been 
eliminated by a roll-call the result was 
a tie: 9 to 9. Mr. Litchfield (Interboro 
Rapid Transit Co.) suggested that the 
discussion and vote showed a very" even 
balance of opinion on both sides, and it 
was too important a matter to be disposed 
of arbitrarily by the casting vote of the 
chairman. He moved that the matter 
should be referred back to the committee 
for further consideration, and this motion 
was carried. 


DETECTING FAULTY HIGH-TENSION 
CABLES 
The report of the Engineering associa- 
tion’s Committee on Power Generation 
included a paper on methods of selecting 
faulty high-tension cables at the power 
house. There was no discussion. The 
general conclusions were as follows: 
1. Present methods of selecting faulty 
high-tension cables are inadequate. 
2. Ground detectors do not satisfac- 
torily select or indicate. 
3. The Torchio-Varley system (based 
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on the principle of relative phase insula- 
tion resistance to ground) and several 
other systems and schemes meet at the 
best only detail local conditions. 

4. Relays never have handled all con- 
ditions satisfactorily, but the prospect of 
their doing so is considerably more 
promising than ever before. 

5. Modifications of the Mertz-Price 
system (requiring pilot wires) give the 
desired results but the cost is too high 
for general use. 

6. Stott’s suggestion (using overload 
relays) gives a new practical quick 
method at ‘moderate cost and is applica- 
ble to practically all conditions of opera- 
tion. 

7.'In many cases valuable time is now 
being unnecessarily wasted due to the 
fact that there are no satisfactory meth- 
ods in use. 


CHEMICAL LABORATORIES AND TESTS 


The report of the Engineering Associa- 
tion’s Committee on Power Generation 
included a sub-committee’s report on 
chemical-laboratory practice in connec- 
tion with power work. This considered 
laboratory work for lines of three 
classes: 1, large urban or interurban sys- 
tems which can maintain a general labo- 
ratory, employ a good chemist and make 
all tests; 2, urban companies with about 
100 cars or interurban lines of 75 to 100 
miles which can maintain chemical ap- 
paratus for the most important tests and 
employ a student or recent technical 
graduate to give part of his time to the 
work; 3, small companies which cannot 
afford to maintain any sort of laboratory, 
but which should send materials to test- 
ing companies for reports. Of 12 com- 
panies (of class No. 1) nine had labora- 
tories, and of these eight test coal, eight 
test oil and six test water. The paper de- 
scribed laboratory equipment and tests 
for coal, water and oil; it also gave par- 
ticulars of some laboratories and specifi- 
cations. 

The value of uniform methods of 
analfsis was shown, but only two of the 
companies use the coal analysis method 
of the American Chemical Society. The 
purchase of coal on the heat-unit basis is 
advisable, but for companies of the sec- 
ond class the same result may be obtained 
by purchasing on the ash basis (specify- 
ing the allowance of ash per pound of dry 
coal). On the basis of an article in 
ENGINEERING News* on “The Mineral 
Analysis of Water for Industrial Pur- 
poses, and its Interpretation by the Engi- 
neer,” by Herman Stabler, the committee 
recommended that the results of all 
water analyses should be expressed in 
the ionic form in parts per million, in- 
stead of in grains per gallon. 


ROLLING-STOCK EQUIPMENT 


The Committee on Equipment (Engi- 
neering Association) presented a report 
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covering a variety of subjects, and ac- 
companied by proposed specifications for 
steel wheels and axles. These specifica- 
tions were adopted by the Association, 
although its Committee on Standards 
had declined to recommend them for 
adoption as standard. The committee is 
to continue its investigations as to car 
wheels, and to prepare designs for stan- 
dard tapes and gages for measuring the 
dimensions and the permissible variations 
or tolerances. It is also to consider the 
relations to each other of wheel sections 
and rail sections. 

A lengthy appendix dealt with the sub- 
ject of self-propelled cars. This was 
mainly a compilation of descriptive mat- 
ter of various types of steam, electric and 
other cars, but included interesting fig- 
ures as to performance and operating 
cost. It was pointed out that such cars 
are the only means of satisfying de- 
mands for frequent and rapid service in 
sparsely populated districts and with a 
minimum investment. In the discussion, 
remarks were made by representatives of 
makers of different types of cars, and 
particular attention was called to the 
great improvements in modern storage 
batteries, by which increased efficiency 
is secured in combination with a great 
reduction in weight. 

The report suggested methods of re- 
ducing the end wear on car-axle jour- 
nals: 1, by a hooded wedge, having a 
projection which lies against the end of 
the axle; 2, by stops and guides cast in 
the journal box. Another subject was an 
investigation made by the committee as 
to the cause of noise or squealing with 
steel wheels. The brakeshoe was found 
to be a leading factor in this, and experi- 
ments were conducted as to making the 
brakeshoe self-lubricating by means of 
inserts of different materials. Lead in- 
serts were found the most satisfactory, 
and (contrary to expectation) the co- 
efficient of friction was not reduced, but 
was even apparently increased. Some 
members, however, thought that the rela- 
tive form of rails-and wheels is a factor 
in this problem. Other interesting feat- 
ures of the report were as follows, and 
particulars of both of these we shall 
publish later: 1, heat-treated gears 
and pinions; 2, couplers for interurban 
cars. " 


HEAvY ELECTRIC TRACTION 


This committee (Engineering Associa- 
tion) submitted diagrams of clearance 
limits for third-rail lines and for auto- 
matic train stops, the former having been 
adopted already by the American Rail- 
way Association and the American Rail- 
way Engineering Association. It was 
recommended that the committee now co- 
operate with these other associations in 
investigating clearance of overhead con- 
ductors and the effect of electrolysis on 
metal structures. 
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STANDARDS 


This committee of the Engin. 
Association passes upon all sta: 
suggested by other committees 
recommends or disapproves their 
tion. Standards were adopted as 
lows: 1, couplers for interurban cars 
where interchange with steam roa 
involved; 2, brake and end connections 
for such cars; 3, stranding and properties 
specifications for jead- 
covered cable; 5, specifications for open. 
hearth girder and high T-rails (revision). 
and 6, clearance limits for third-rai! 


is 


Proposed specifications for steel axles 
and steel wheels were referred back to 
the Committee on Equipment, and pro- 
posed sections for grooved rails (and 
their splice bars) were referred back to 
the Committee on Way, as objection has 
been made to some features of the rail 
sections. The rail specifications have 
been adopted already by the American 
society for Testing Materials. 


TRANSPORTATION AND TRAFFIC 


The Transportation and Traffic Asso- 
ciation has done good work in preparing 
standard codes of rules for the em- 
ployees of city and interurban lines, and 
also in promoting the general adoption 
of these codes. These codes are harmon- 
ized, as far as possible, to insure uni- 
formity on lines of both classes; and 
with the development of interurban lines 
and their relations with steam railways it 
is considered advisable to harmonize 
these latter rules with those of the 
American Railway Association. Negotia- 
tions for this purpose are in progress. 
Mr. Shannahan (Newport News & Old 
Point Ry. & El. Co.) in his presidential 
address stated that the interurban rules 
had been adopted by the Indiana Railroad 
Commission. The committees on rules 
presented certain changes in both codes, 
and a special set of rules applying to 
city lines where cars of the prepayment 
type are used was referred back to the 
committee for further consideration by 
members operating such cars. One rule 
provides for the protection of electric 
cars on a steam-railway crossing (with- 
out interlocking plant); the conductor 
and motorman must go in opposite direc- 
tions on the steam road to a distance of 
¥% mile and place one torpedo on the 
right-hand rail (facing the crossing). 
This formerly provided for two torpedoes, 
one on each rail, but the change was 
made to conform to the rules in force on 
steam railways. 

The report on Train Operation, by 4 
joint committee of the Transportation 
and Engineering associations, discussed 
the relative merits of operating with sin- 
gle cars, trailer cars and multip!e-unit 
systems in city and interurban service. 
The committee recommended tha: for 
congested city service serious attention 
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should be given to the operation of two- 
car trains during certain periods of the 
day, as modern equipment makes this 
much more practicable than formerly, 
while it enables greatly improved service 
to be given. We shall publish an ab- 
stract of this report. In the discussion, 
Mr. Jackson stated that on the Public 
Service Ry., at Newark, N. J., a single 
car averages 17 sec. to cross a street 
intersection, while a two-car train takes 
only 20% sec. The average number of 
stops per mile is 10 for the car and 14 
for the train, while the length of stop 
averaged 1.7 sec. per passenger and 1.2 
sec. per passenger, respectively. Mr. 
Case referred to the controller equipment 
for trail cars and multiple-unit trains, and 
it seems that the special advantages of 
the multiple-unit control system are such 
as to lead some companies to use this 
even on cars that are run singly (and not 
in trains). 

At a joint meeting with the Account- 
ants association, reports were presented 
on the handling of express and freight 
traffic, and on the system of accounting 
for this class of traffic. The plans for the 
1912 census, as relating to electric rail- 
ways, were outlined by Mr. Steuart, of 
the U. S. Census Bureau; and he re- 
quested the coéperation of a committee 
representing these railways (in the same 
way aS an existing committee of the Na- 
tional Electric Light Association). 


ENGINEERING ACCOUNTING 


The report of this joint committee of 
the Engineering and Accounting associa- 
tions, presented a subdivision of the ac- 
counts for maintenance of equipment and 
for conducting transportation. The spe- 
cial feature in each case was the distinct 
separation of rolling-stock maintenance 
and power-plant maintenance. Some re- 
marks were made as to the modern move- 
ment for scientific management or effici- 
ency engineering, and an appendix gave 
an extended bibliography of this subject. 
As to cost accounting, the committee be- 
lieves that costs of shop work and other 
department expenses should be kept in 
such full detail that the management may 
know the exact expenditure for different 
classes of work. Proposed blank forms 
for use in cost accounting were submitted 
with the report. 

The discussion covered accounting for 
maintenance-of-way as well as mainte- 
nance of equipment. Mr. Clark (Cleve- 
land Ry.) has a new arrangement by 
which the orders for work and instruc- 
tions as to classification of accounts 
originate in the engineering department, 
but the time-keepers report directly to 
the auditing department. Several other 
speakers referred to the advantages of 
having time accounts of all track work 
kept by the euditor’s office. On the Twin 
City Rapid Transit Ry. (Minneapolis), 
this system is supplemented by having a 
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cost clerk who furnishes the mainte- 
nance-of-way department with informa- 
tion as to unit costs of the work. A 
member from Montreal explained that in 
view of the importance of unit costs and 
of knowing these costs promptly the 
engineering department puts young col- 
lege men with the construction or mainte- 
nance gangs for the special purpose of 
figuring the costs and furnishing the in- 
formation promptly. The time-keepers, 
however, make their reports to the audit- 
ing department. Mr. Boylan (Newark, 
N. J.) referred to the job-order system; 
the orders are issued by the engineering 
department and after the completion of 
the work are filed with the auditing de- 
partment, which furnishes to the engi- 
neering department a monthly statement 
of cost. 


VALUATION 


A paper on “Overhead Charges” was 
to have been read before the Accountants 
Association by M. E. Cooley (Dean of 
the Dept. of Engineering, University of 
Michigan), but owing to illness he was 
unable to prepare this or to be present. 
However, there was some discussion on 
the subject, based. on a similar paper 
presented by Prof. Cooley at the conven- 
tion in 1911. Mr. Young (Public Service 
Ry., Newark, N. J.) referred to the fact 
that such charges form a large proportion 
of the total cost and the total value of 
the property, but that there is great dif- 
ference of opinion as to what the propor- 
tion is and what are the various items to 
be included, the general tendency being 
to underestimate the total. He thought 
that the accountants should undertake to 
make clear the facts in the case. An- 
other paper of special interest in this 
connection was on “Intangible Values of 
Electric Railways, and their Determina- 
tion from Accounts,” by Wm. J. Hagenah 
(Chicago). 


LIFE OF RAILWAY PROPERTY 


This joint committee of the Engineer- 
ing and Accountants associations submit- 
ted a classification of physical property 
for general use, to insure uniformity and 
enable comparisons-to be made on a com- 
mon basis. This comprised 60 items 
under five general divisions: 1, buildings 
and structures; 2, equipment (car and 
shop); 3, power distribution; 4, power 
generation; 5, way and track. The com- 
mittee pointed out that it is not practica- 
ble to compile any standard table of life 
of property which will be applicable at all 
places and under all conditions. Mr. 
Simmons, formerly of the Milwaukee 
Elec. Ry., spoke of his experience with 
the valuation of property, and stated that 
the life of a car (for example) would 
vary in different parts of the country, in 
cities of different size and under various 
other conditions. Thus it would be im- 
Possible to strike a general average which 
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would be of value as representing aver- 
age life under any and all conditions. An 
important line of work would be to com- 
pile statistics from various valuations, 
rather than to attempt to combine or 
average these statistics. 


SAFETY AND ACCIDENTS ON ELECTRIC 
RAILWAYS 

The annual address of the President of 
the Claims Association, Mr. Bennett 
(Fitchburg & Leominster St. Ry.) re- 
ferred to the work of the Safety League 
Committee in organizing a “safety 
league” as a means of inculcating ideas of 
care and responsibility, and so reducing 
the number of accidents and the result- 
ant claims for damages. The education 
of employees and the public (and especi- 
ally of school children) on these lines was 
discussed, and a report of a committee on 
the training of transportation employees 
was presented at a joint meeting of the 
Claims Association and the Transporta- 
tion Association. Another subject was 
the relation of the claim department to 
other departments of the railway service. 
The organization and operation of a 
medical department of large street-rail- 
way systems was dealt with in a series of 
papers which discussed the subject from 
different points of view. An address on 
the modern movement or campaign to 
secure greater safety to life, limb and 
health was delivered by Dr. Tolman, of 
the American Museum of Safety; he also 
outlined the work of this institution, 
whose operations are divided into three 
main divisions: accident prevention, in- 
dustrial hygiene and social hygiene. He 
asked for the codperation of the electric- 
railway associations in maintaining a per- 
manent exhibit of safety devices in con- 
nection with electric railways. 


The new Welland Ship Canal to be 
built between Lake Erie and Lake Ontario 
to replace the present Welland Canal is 
to have a depth of 30 ft. of water over 
the lock sills. The difference fn elevation 
between the two lakes will be overcome by 
seven lift locks having dimensions of 800 
ft. in length by 80 ft. in width, with a lift 
of 464 ft. The total length of the canal 
will be about 25 miles and the location in 
general follows the line of the present ca- 
nal from Port Colborne, on Lake Erie, 
to Thorold, about 17 miles. The line runs 
then to McCalla’s Grove, on Lake Ontario, 
a point about three miles east of the en- 
trance to the present Welland Canal at 
Port Dalhousie. The locks on the new 
canal will all be located in this northern 
stretch of eight miles. The present Wel- 
land Canal is crossed on the level below 
lock No. 11. Small size vessels, therefore, 
can use either entrance from Lake On- 
tario. The completion of this canal will 
enable the largest size lake steamers to 
pass from Lake Erie to Lake Ontario 
with very little detention as regards time 
on account of the small number of locks. 
The present Welland Canal only accomo- 
dates vessels of about 2000 tons capacity 
Passage through it is very slow on ac- 
count of the large number of locks. Mr 
J. L. Weller, of St. Catharines, Ont., is 
the engineer in charge of the conetruction 
of the new Welland Canal. 
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Engineering Works of 
Kyoto, Japan 
By S. TANABE* 


The city of Kyoto is situated in the 
central part of Japan, near Lake Biwa, 
which, covering an area of 400 square 
miles, is 280 ft. above the sea. It is one 
of the three principal cities, and has a 
population of 450,000. It is famous for 
its beautiful scenery, fine arts, old tem- 


-ples and its historic remains, the city 


being eleven centuries old. Kyoto is the 
place where the coronation ceremony of 
our new emperor will be held next year. 

A canal from the lake to the city (7 
miles long), and from the city to the town 
of Fushimi (5% miles long), with a 
branch line, were constructed (1885- 
1890) by the author, and its hydro- 
electric power plant was one of the 
earliest in the world. (See ENG. News, 
Apr. 13, 1893). 

Increased demands for electric power 
and the requirements of the city water- 
supply called out the design, also made 
by the author, for the construction of a 
new aqueduct, a new hydro-electric 
power plant and a water purification 
plant. Widening of streets and running 
of electric street cars on these streets 
were also proposed. These works were 
commenced in 1908 and_ successfully 
completed in June of this year (1912). 
(See Enc. News, July 4, 1907). 

[We reproduce as Fig. 1, a portrait of 
Professor Tanabe, taken-in June, 1912, 
which includes a view of a gift made to 
him by the Emperor of Japan in recog- 
nition of his engineering services.—Eb.] 


*Professor of Civil Engineering, Kyoto 
Imperial University; Honorary Adviser, 
Kyoto Municipal Engineering Works, 
Kyoto, Japan. 
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The high level portion of the new 
aqueduct, 614 miles long, is entirely of 
tunnel and reinforced-concrete covered 
way, 13 ft. wide, 13% ft. high with 10 
ft. depth of water. The average slope is 
1 in 2200. Near the end of the high- 
level canal the new hydro-electric power 
station is built. Two 88-in. riveted steel 


Fic. 1. PoRTRAIT OF Pror. S. TANABE AND 
View oF Girt To HIM FROM THE EM- 
PEROR OF JAPAN IN RECOGNITION 
OF His ENGINEERING SERVICES 


pipes feed 750 cu.ft. per sec. of water 
to the new power station where five 
1700-hp. waterwheels (one in reserve) 
and two exciters are run with 106 ft. ef- 
fective head. Each waterwheel is 
coupled direct to a 1500-kv.a. dynamo, 
6600 volts, 60 cycles. 

The low-level canal from ‘Kyoto to 
Fushimi, 54 miles long, was widened so 
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as to convey the water of the old a 

new canals. Another hydro-electric 

er station is now in course of con 
tion at Fushimi, the power of whic 

be used exclusively for the worki 
electric street cars. These canals a 
navigation between the lake and 

Yado at Fushimi. 

A part of the water of the new a 
duct is conveyed to a filtration plan: 
uated near the end of the high-leve! 
canal. Mechanical filters are used, with 
sulphate of alumina as a coagulant. A 
view of the coagulation plant is shown 


‘by Fig. 2. 


The settling reservoir, with walls of 
reinforced concrete, is 126x216 ft. ir 
plan and is divided into two compart- 
ments. The 20 filters, each 21 ft. in 
diameter and 7 ft. deep, are also made 
of reinforced concrete. 

The lower part of the city is supplied 
by a direct gravity service while the wa- 
ter pumped to a high-service reservoir, 
by electric centrifugal pumps, feeds the 
higher district of the city. 

The length of streets widened amounts 
to 15 miles. Electric cars on these 
Streets are run by electricity generated 
by the power station already mentioned. 

The various works described cost 
about $10,000,000, of which a French 
loan supplied 35,000,000 francs. The 
revenue from these enterprises is ex- 


pected to be large. ~ -o = 


In a Railway Disaster at Alicante, 
Spain, on Oct. 5, 9 persons were killed, 22 
seriously injured and a number badly 
bruised and shaken up. A passenger 
train going down a steep grade was de- 
railed, just before reaching the Alicante 
station, and the derailed locomotive is 
reported to have crashed into the station 
buildings, injuring the ticket agent among 
others. 

Fog Caused a Wreck on the Baltimore 
& Ohio R.R. near Chicago Junction, Ohio, 
on Oct. 10. Passenger train No. 14, east- 
bound from Chicago to New York, ran 
into a train of cars, left standing on its 
right of way during some switching op- 
erations. The passenger locomotive aid 
two maikcars were derailed, and the engi- 
neer and fireman were killed and five mail 
clerks injured in the wreck. 


A Bad Fire at the Piers of the Standard 
Oil Company at Bayonne, N. J., occurred 
on Oct. 10. Two men were drowned and 
one burned to death as a result of the fire 
which entirely destroyed three large oil 
ships, injured two others, and placed in 
dangertheimmense plant of the company, 
which extends for several miles along the 
New Jersey shore. The damage through 
the loss of the three ships is estimated at 
about $600,000. 


A Powder Explosion at Tampico, \!cx., 
on Oct. 7 is reported to have killed 50 per- 
sons and inflicted more or less serious !n- 
juries on about 100 others, according to 
press dispatches from Galveston, Texas 
The explosion came during, and as # rt 
sult of a fire in a government warehouse, 
and most of the killed and injured 
among the spectators who had gat! 
to watch the fire. 


Another German Dirigible Exploded ©" 
Oct. 10 and was completely dest: 1 
along with the shelter house in wih)! 't 
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was stored. This air ship was of the 
semi-rigid type with internal air bal- 
‘onets to preserve its shape. It was being 
filled with hydrogen at the time of the 
accident and although the damage to the 
balloon and to the building was so great, 
none of the crew were injured. 


The Westport Accident on the New 
York, New Haven & Hartford R.R., des- 
cribed in our issue of last week, was the 
subject of a two-day’s hearing by the 
Interstate Commerce Commission, in 
New York City, Oct.8and9. Mr. Charles 
F. McChord, member of the Commission, 
was in personal charge of the investiga- 
tion. The chairman and chief engineer 
of the Connecticut Public Utilities Com- 
mission were also present. The chief 
witnesses were H. J. Horn, Vice-Presi- 
dent of the New York, New Haven & Hart- 
ford R.R., in charge of operation, and 
Charles H. Morrison, Signal Engineer. 
Mr. Horn is reported by the New York 
“Evening Post’’ to have testified that the 
railway company had considered the re- 
commendation of the Commission in the 
report on the Bridgeport accident of 1911 
regarding the use of longer crossovers, 
but had decided this would be a step 
backward, and that it had seemed best to 
put all dependence on signals. Mr. 
Horn also testified that the suggestion to 
have trains come to a full stop before go- 
ing over a crossover switch was con- 
sidered but seemed inadvisable because 
of the danger of substituting a different 
kind of accident for a possible derailment. 
When questioned about automatic train 
stops, Mr: Horn stated that his company 
had made no experiments with them. 
Mr. C. H. Morrison, Signal Engineer, 
testified that the third-ra. thoe on the 
New Haven Co.'s electric locontotives, for 
use on the New York Central tracks in 
New York City, prevented an automatic 
stop attachment except outside the shoe, 
which would then make the apparatus 
too wide for clearing many through plate- 
girder bridges on the New Haven Co.'s 
tracks. The substance of the testimony 
was that the accident was entirely due to 
the disregard of the signals by the engine- 
man; and the remedy the railway com- 
pany would apply was ‘‘a stiffening up of 
discipline."’ The division superintendent 
testified that the engineman of the wreck- 
ed train had once been dismissed for a 
collision at New Haven, and had re- 
ceived demerits on another occasion for 
running by a signal. Other evidence 
went to show that speed rules at draw- 
bridges and crossovers were habitually 
violated. 


New Freight Terminals at Chicago are 
to be built at a cost of several million 
dollars, the principal feature being out- 
lying yards to eliminate the present con- 
gestion of city terminal yards. This work 
will be carried out as part of the extensive 
improvements proposed by the Chicago 
& Western Indiana R.R., as described 
in our issue of May 9, 1912; it will include 
the purchase and development of thelarge 
gravity switching yard at Clearing, and 
improvements on.the lines of the Belt 
R.R. of Chicago and the C. & W. I. R.R. 
The latter company has perfected plans 
for the issue of bonds for $200,000,000 to 
provide for the various works and to re- 
fund existing bonds. This is a terminal 
and not an operating company, and until 
recently five of the trunk lines entering 
Chicago have been its stockholders. 
Seven other lines have how been added to 
the list, so that the new terminal system 
will be built and operated in the interests 
of these twelve lines acting in coopera- 
tion. The fixed charges will be borne in 
Proportion to the respective use of the 
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terminals. The original railways ine 
cluded are the Wabash, Grand Trunk, 
Erie, Chicago & Eastern lIilinois, and 
Chicago, Indianapolis & Louisville. The 
new railways represented are the Illinois 
Central, Chesapeake & Ohio, Pennsyl- 
vania Lines, the Chicago, Rock Island & 
Pacific, the Chicago, Burlington & Quincy, 
the Atchison, Topeka & Santa Fe, and the 
Minneapolis, St. Paul & Sault Ste. Marie 
(Canadian Pacific.) 


The Irondequoit Creek break on the 
New York State Barge Canal was finally 
closed on Oct. 15 and the long string of 
waiting boats let through the temporary 
flume. The break occurred Sept. 3, as 
noted in recent issues of Engineering 
News. 


The New Jersey State Water Supply 
Commission has ordered an appraisal to 
be made of the value of the property of 
the East Jersey Water Co. and the Eliza- 
beth Water Co. A Committee has been 
appointed to make the appraisal, consist- 
ing of Messrs. Clemens Herschel, Dab- 
ney H. Maury and Nicholas S. Hill, Jr. 
They will act in coéperation with Mor- 
ris R. SLerrerd, the Commission’s Con- 
sulting Engineer. 


A Third Attempt to Build a Dam that 
will stand is now being made on Black 
River, just below the outlet of Lincoln 
Pond, in the southeast corner of Eliza- 
bethtown, Essex County, N. Y.* There 
is good promise that this dam will be a 
success, for, unlike the other two, it has 
been designed by an engineer. * 

The new dam will have a maximum 
height of 22 ft., length of about 400 ft., 
with a spillway 20 ft. high and 45 ft. 
long. It is being built of concrete of 
1:2%:5 proportions with large stones 
embedded. Reinforcement of steel bars 
is used at the intake section, also in 
strengthening a portion of the old dam 
remaining in place. Construction was 
begun on Sept. 9, and it is expected that 
it will be completed by Nov. 15. This 
dam, while but a comparatively small 
structure of itself, forms part of a stor- 
age proposition of considerable magni- 
tude, impounding about 600,000,000 cu.ft. 
of water and forming a pond about three 
miles long and about one-half mile wide. 
A 32-in. diameter steel penstock is carried 
about 15,000 ft. downstream to the power 
house,’ where an 800-kw. generator is 
driven by a Pelton wheel under a head 
of 510 ft., forming what is very likely 
the highest head water power develop- 
ment in New York State. Mr. Charles T. 
Middlebrook, 68 State St., Albany, N. Y., 
is engineer for the dam. 


A 240,000 Kw. Generating Station is be- 
ing projected by the Commonwealth 
Edison Co. of Chicago, Ill., to be known as 
the Northwest Plant. When completed 
this plant will consist of two similar 
groups of buildings, each containing six 
20,000 kw. generating sets, arranged on 
the unit system, with boilers and auxili- 
aries for each set practically independent. 
The turbines are of the vertical type and 
will generate about 30,000 hp. each. Ten 
boilers with 5600 sq.ft. of heating surface 
apiece, will feed each turbine. The esti- 
mated cost of the entire project is about 


$20,000,000 or approximately $83.50 per 
kw. 


Warning against Frozen Conerete is 
given by the Trussed Concrete Steel Co., 
Detroit, Mich., in the following circular 
addressed to its patrons: 





*A description of the second failure of 

a dam at this site, late in May, 1912, ap- 

red in our issue of June 6, 1912. The 
rst failure occurred in April, 1909. 





CAUTION 
Placing Concrete During Fall and Winter 
Months 
At this season of the year the greatest 
care must be exercised in using rein 
forced concrete Cool weather, with its 


attendin® atmospheric conditions, even 
though not freezing, has a bad effect on 
concrete. The following points ire 
worthy of special consideration 

1. During cool weather, even though 
not freezing, the setting of cement is de 


layed, Sometimes two weeks or more after 
placing, it is possible to drive a nail into 
the concrete, which indicates how seri- 
ous is this delay in the setting The 
onlv sure way of knowing when the 
cement is fully set and the concrete 
properly hardened is to actually test it 


with a hammer for hardness. To do this, 
it is necessary to remove small portions 
of the form work in each section of the 
structure to be certain that there are no 
soft spots. Bear in mind, this delay and 
indefiniteness jn the setting of cement 
is not due to freezing, but merely to 
medium cold weather and attending at- 
mospheric conditions. 

2. Be careful to avoid freezing of the 
concrete. While the days may not be 
narticularly cold, the nights are often 
below freezing temperature. Therefore, 
protect all freshly laid concrete by cov- 
ering it with some material that will 
prevent freezing. Be especially careful 
to protect this concrete during the 
nights. It is said, and may be true, that 
frozen concrete will reset under certain 
conditions, but it is not advisable to de- 
pend upon such an _ uncertainty. The 
safest plan is to entirely avoid freezing. 
If chathataty necessary to place concrete 
during freezing weather, the materials 
such as sand, stone and water, should be 
heated and the placing of concrete so 
protected as to keep its temperature 
above freezing. 

3. Workmen are apt to become careless 
during cold weather. They have a tend- 
ency to shirk their duty, especially when 
it exposes them to the cold. Therefore, 
particular care should be used by the 
superintendent in charge, to see that the 
forms are properly braced, that the bot- 
tom of beam and column boxes are clean 
before pouring concrete, that the steel 
is accurately placed, concrete thoroughly 
mixed and the workmanship in general 
the best possible. Special vigilance is 
required of the superintendent at this 
season of the year. 

4. The most important point, and one 
whose importance cannot be over-esti- 
mated, is caution in the removal of the 
form work. Don’t remove any forms 
until absolutely certain that the concrete 
is thoroughly hardened and that no 
portion is either soft or frozen. Even 
after you are certain that the concrete 
is hard, then remove the forms very 
earefully and without shock to the 
structure. Always leave in place a few 
intermediate posts so as not to place the 
entire dead weight too suddenly on the 
beams and columns. 

We cannot emphasize too strongly the 
importance of special care at this sea- 
son of the year to be certain that the 
concrete is thoroughly set and hardened 
before the removal of the form work and 
to cuard against the treacherousness ef 
the fall and winter weather in its effect 
on concrete work. 


Panama Canal Excavation during Sep- 
tember totaled 2,124,440 cu.yd., a daily 
average of 88,518 cu.yd. for each of the 
24 workine days in the month. Rainfall 
for the month was 12.13 in. The amount 
of concrete laid in September was 53.411 
cu.yd., and 278,551 cu.yd. of fill were 
placed in dams. 








Personals 


Mr. Robert M. Black, M. Am. Inst. M. 
E., formerly Instructer in civil engineer- 
ing at the State University of Iowa, has 
been appointed Assistant Professor of 
mining at the University of Pittsburgh. 

Mr. Robert C. Falconer, Division Engi- 
neer of the Erie R.R: at Jersey City, N. J., 
has been appointed Principal Assistant 
Engineer of the lines east of Salamanca, 
N. Y., with headquarters at New York 
City. 

* Col. R. A. Marr has resigned as Dean of 
the engineering department and Pro- 
fessor of civil engineering at the Vir- 
ginia Polytechnic Institute to become 
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Consulting Engineer for the Marr Wood 


Préservation Processes, at Richmond, Va. 


Mr. Kern Dodge, formerly of the firm 
of Dodge, Day & Zimmermann, Consult- 
ing Engineers, of Philadelphia, Penn., 
has returned from a year's travel in Eu- 
rope and has opened an office in the 
Morris Bldg., Philadelphia, as a consult- 
ing engineer 

Mr. Emile Reed Low, son of Mr. 
Low, M. Am. Soc. C.E., 
Oct. 9, to Miss Marie F. 
N.Y. Mr. Low, Jr., 
graduate of the 


Emile 
was married on 
Fox, of Buffalo, 
is a civil engineering 
University of Michigan 
and is connected with the Beaver Board 


Co., of Buffalo. 


Mr. J. B. Rohrer, M. Am. Soc. C.E., who 
for some months past has been in Ecua- 
dor, South America, investigating engi- 
neering projects in the Andes Mountains, 
has returned to his home at Lancaster, 
Penn., and resumed his practice as a con- 
sulting engineer. 


Mr. C. K. Mohler, Consulting Engineer, 
of Chicago, Ill., has been appointed Chief 
of the Railway Bureau of the Board of 
Public Utilities, Los Angeles, Calif., and 
will have charge of the work of apprais- 
ing the railway property of the city and 
the regulation of fares. 

Mr. Charles H. Hoyt, Consulting Engi- 
neer, of Washington, D. C., has been ad- 
mitted to the bar of.the Supreme Court 
of the District of Columbia. Mr. Hoyt 
has received the degrees of L. L. M. and 
Master of Patent Law from the National 
University, Washington, D. C. 

Mr. A. M. Darlow, formerly Mechanical 
Engineer of the Buffalo & Susquehanna 
Ry., has been promoted to be Superin- 
tendent of Motive Power, at Galeton, 
Penn. Mr. Darlow graduated in mechan- 
ical engineering at Cornell University in 
1906 and began railway work as a special 
apprentice and shop draftsman with the 
Chicago -& Eastern Illinois R.R. 

Mr. R. S. Charles, formerly Division 
Engineer of the Chicago & Eastern Illi- 
nois R.R., at Salem, Ill., has been ap- 
pointed Chief Engineer of the Texas Land 
& Development Co., at Plainview, Tex. 
This company is agent for English capi- 
talists in charge of the development of 
60,000 acres of land in Hale County by 
means of irrigation from wells, 


Obituary 


A. J. Neracher, Department Engineer 
of the General Fire Extinguisher Co., 
Chicago, Ill., died recently in that city. 

Eugene G. Perkins, Division Superin- 
tendent of the Chicago, Milwaukee & St. 
Paul Ry., at La Crosse, Wis., died Oct. 6, 
at his home in that city. 

B. R. Wallace, Chief Engineer at the 
Hebgen dam of the Montana Reservoir 
and Irrigation Co., near the Yellowstone 
National Park, was very seriously in- 
jured on Oct. 6, by being drawn into the 
gears of a 25-hp. concrete mixer. Mr. 
Wallace was superintending operations 
at the dam, and in passing near the mixer 
his overcoat was blown by the wind into 
the machinery. Several bones were bro- 
ken and internal injuries to the lungs 
and abdomen proved fatal: he died Oct. 
8. Mr. Wallace graduated fro mthe Iowa 
State College at Ames in 1905, and for 
several months was employed as Cement 
Inspector for Waddell & Hedrick, Kan- 
sas City, Mo. Later he was engaged in 
bridge work at Dallas, Tex. Since Janu- 
ary, 1910, he had been with the Montana 
Reservoir & Irrigation Co., in charge of 
the large reservoir and dam at Lyon, 
Mont He leaves a widow and two young 
children. 
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Engineering Societies 
COMING MEETINGS 


AMERICAN GAS INSTITUTE. 
Oct. 16-18. Annual meeting at Atlan- 
tic City, N. J. Secy., Geo. G. Rams- 
dell, 29 West 39th St., New York. 


ASSOCIATION OF RAILWAY ELECTRI- 
CAL ENGINEERS. 
Oct. 21-25. Annual meeting at Chicago, 
lll. Seey., T. A. Andreucetti, C. & 
N. W. Ry., Chicago, IL 


AMERICAN ASSOCIATION FOR THE 
PREVENTION OF THE POLLU- 
TION OF RIVERS AND WATER- 
WAYS. 

Oct. 23-24. Annual convention at 
Cleveland, Ohio. Secy., H. De B. 
Parsons, 22 William St., New York. 


AMERICAN INSTITUTE OF MINING 
ENGINEERS. 
Oct. 28-31. Annual meeting at Cleve- 
land, Ohio. Secy., Joseph Struthers, 
29 W. 39th St., New York. 


AMERICAN SOCIETY OF MUNICIPAL 
IMPROVEMENTS 
Nov. 12-15. Annual convention at Dal- 
las, Texas. Secy., A. P. Folwell, 50 
Union Square, New York. 


RAILWAY DEVELOPMENT ASSOCIA- 
TION 


Nov. 17. Annual meeting at Cincin- 
nati, Ohio. Secy., W. Nicholson, 
K. C. So. Ry., Kansas City, Mo. 


NATIONAL ASSOCIATION OF RAIL- 
WAY COMMISSIONERS. 
Nov. 19. Annual convention at Wash- 
ington, D. C. Secy., W. H. Connolly, 
Washington, D. C. 


AMERICAN CIVIC ASSOCIATION. 
Nov. 19-22. Annual convention at Bal- 
timore, Md. Secy., Richard B. Wat- 
rous, 
ton, 


AMERICAN RAILWAY ASSOCIATION. 
Nov. 20. Annual meeting at Chicago, 
Ill. Secy., W. F. Allen, 75 Church 
St., New York. 


NATIONAL FOUNDERS ASSOCIATION. 
Nov. 20-21. Annual convention at New 
York, N. Y. Secy., J. M. Tpytor. 29 

So. La Salle St., Chicago, Il. 


SOCIETY OF NAVAL ARCHITECTS 
AND MARINE ENGINEERS. 

Nov. 21-22. Annual meeting at New 

York, N. Y.  Secy., D. H. Cox, 39 

W. 39th St., New York, 


AMERICAN MINING CONGRESS. 
Nov. 25-28. Annual convention at 
Spokane, Wash. Secy., J. F. Call- 
breath, Denver, Colo. 


AMERICAN SOCIETY OF REFRIGER- 
ATING ENGINEERS. 
Dec. 2-3. Annual meeting at New York 
City. Secy., W. H. Ross, 154 Nassau 
St., New York. 


NATIONAL COMMERCIAL GAS ASSO- 
CIATION. 
Dec. 2-5. 


eo Trust Bldg., Washing- 


Annual meeting at Atlanta, 
Ga. Secy., Louis Stotz, 29 W. 39th 
St., New York. 


AMERICAN ROAD BUILDERS’ ASSO- 
CIATION 


Dec. 3-6. Apnual convention at Cin- 
cinnati, Ohio. Secy., E. L. Powers, 
150 Nassau St., New York. 


AMER”“CAN SOCIETY OF MECHANICAL 
ENGINEERS. 
Rec. 3-6. Annual meeting at 
York City. Secy.,.c. W. 
39th St., New York. 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS. 
Dec. 4-6. Annual meeting at Detroit, 
Mich. Secy., J. C, Olsen, Polytech- 
nic Institute, Brooklyn, N. Y. 


NATIONAL SOCIETY FOR THE 


PRO- 
NOTION OF INDUSTRIAL EDU- 
CATION. 


Dec. 5-7. Annual convention at Phila- 
delphia, Penn. Secy., C. A. Prosser, 
105 E. 22d St., New York. 


ASSOCIATION OF AMERICAN PORT- 
and CEMENT MANUFACTUR- 

Dec. 9-12. Annual meetin at New 
York City. Secy., Percy . Wilson, 
Land Title Bldg., Philadelphia, Penn. 


Anerican Association for Highway Im- 
provement—The Association changed its 
name to the American Highway Associa- 
tion, by constitutional amendment, dur- 
ing the recent congress at Atlantic City, 


New 
Rice, 29 W. 


. 68, N 


N.J. The following officers wer: 
for the year 1912-13: President. 
Page; Vice President, W. Ww 
Secretary, J. E. Pennybacker, J; 
urer, Lee McClung. 


IHuminating Engineering Ss» 
The Pittsburgh Section met on ( 
ahd abstracts of the following 
were given, followed by discus 
the same: ‘‘Modern Illuminatio; 
Iron and Steel Industry,"’ by C. E. « 
“The Incandescent Lamp in +} 
Industry,’’ by Ward Harrison; anid 
ves and Data for Illumination < 
tions,’’ by C. J. Mundo. 

On Oct. 10 the New York Section 
discussion of the papers on “ Prese;: 
tices in Small Store Lighting,” | 
and Powell, and ‘“‘Symposium o: 


Pressure Gas,"’ by G. S. Barrows 


St. Louls Railway Club—The feat 
the Club meeting on Oct. 11 was a: 
dress on “Accident Prevention 
Workmens’ Compensation,’ by | 
Schwedtman, Chairman of the Comn 
on Industrial Indemnity Insurance, of + 
National Manufacturers’ 
the United States. 


Association of 


Brooklyn Engineers Club— At a meeting 
of the club on Oct. 10, a paper was pre- 
sented by John B. Stein on ‘‘The 
graphical Bureau of the Borough of 
Brooklyn, City of New York."’ 


Topo- 


Cornell Society of Civil Engineers—‘} 
annual meeting of the Society was held 
at the Cornell University Club, 65 Park 
Ave., New York City, on Oct. 15. 

American Society of Civil Engineers— 
At the meeting of the Society on Oct. 14 
the following papers were presented for 
discussion: ‘“‘A Brief Description of a 
Modern Street Railway Track Construc- 
tion,’’ by A. C. Polk, and ‘‘Constructio: 

a High-Service Reservoir at Baltimor: 
Md.,”’ by P. A. Beatty. 

The Colorado Association met on Oct 
12 and a paper was presented on “The 
Construction of the Minnequa-Waken- 
burg Double Track Line,’”” by A. 0 
Ridgway. 

American Society of Mechanical Engi- 
neers—The following nominations for t! 
coming Society election have been an- 
nounced: For President, W. F. M. Goss 
Urbana, Ill.; Vice-Presidents (two years) 
James Hartness, Springfield, Vt., F. F 
Moultrop, Boston, Mass., H. G. Stott 
New York; Managers (three years), W. 8B 
Jackson, Chicago, IIl., H. M. Leland, De- 
troit, Mich., Alfred Noble, New York 
Treasurer, W. H. Wiley. 


American Institute of Electrical Engi- 
neers—Papers on ‘‘The Use of Reacta! 
in Transformers,"’ by W. S. Moody, and 
“The effect of Temperature upon Hyste! 
isis Loss in Sheet Steel,’’ by Prof. Mal- 
colm MacLaren were delivered at the 
Institute meeting on Oct. 11. 


1e 


International Association for the Pre- 
vention of Smoke.—The officers cli i 
at the recent annual convention are 
follows: President, J. P. Brow: 
Smoke Inspector, Indianapolis, Ina 
President, J. M. Searles, Pittsburgh, Pa 
Secretary and Treasurer, John 
City Treasurer, Cleveland, O. 


of Mining Engi- 


Krause 


American Institute 
neers—The adjourned business 
of the Institute, from Feb. 1%-2! 
held on Oct. 7, and a series of am nd- 
ments to the constitution and 
was introduced by C. R. Corning 
amendments will be printed, so 
available for discussion at the © 
meeting on Oct. 28-31. The next : 
ness meeting will be held in New York 
City on Nov. 12. 
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ARTICLE 
The Library as a Business 
Asset* 


r By D. N. HANpby+ 


Let us at the outset agree that when 
we speak of the library as a business 
asset, we speak not of its value as so 
many books and pamphlets, but of its 
value as a contributing agency to those 
more fundamental possessions to which 
material assets owe their existence. 
What then, has the library contributed 
and what may it in the future hope to 
contribute that will add to business 
courage, integrity, competency, peserver- 
ance? In a word, to business efficiency ? 

The library as a business asset is not 
any collection of books and pamphlets 
under any custodian and handled prob- 
ably more often by the janitor than the 
manager. 

At no time in the history of the modern 
business world, has the opportunity been 
so favorable for a lasting alliance be- 
tween the library and business. Busi- 


*Condensed from a paper read before 
the Special Libraries Association. 


*Librarian of the Insurance Librar 
Association, Boston, Mass. . 
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ness wants its own technology; it wants 
pamphlets, clippings, reports—all sorts 
of special things which no public library 
with all its other obligations could ever 
hope to get and to classify. 

If the library is to help business, it 
must be organized as business is organ- 
ized. To get everything on a subject 
may be necessary for some purposes, 
and is always interesting to the bibliog- 
rapher; but to get the adequate thing is 
the business librarian’s ideal of service, 
and if he misses it he may wake up sur- 
prised to find his labor unappreciated. 

Business is multiplying short-cuts, mo- 
tion-savers, “efficiency” getters in every 
department; it will tolerate nothing less 
from the library. It is for the library to 
prove its value—to demonstrate its prac- 
tical worth by adjusting itself to the 
business environment. It must not fol- 
low too closely the traditions of general 
library work. It ought to be familiar with 
general library methods; but it should 
never lose sight of the fact that general 
library methods were devised with an eye 
single to general library problems. The 
problems of a business library are dif- 
ferent. 

Finally, how are the library and busi- 
ness to codperate for their mutual ad- 
vantage ? It is evident that in this respect 
business has to perform a duty even 
greater than we have laid upon the 
library itself. If the library is under 
obligation to adapt itself to the needs of 
business, business is under special ob- 
ligation to place its resources more com- 
pletely at the disposal of the library. It 
must take the library seriously and plan 
for it accordingly. 

Business fails to appreciate the aliy 
that it might have in the well conducted 
library. It appreciates and at times is 
mildly grateful for the library’s service; 
but it has shown no great discernment 
when it came to an understanding of the 
means by which the service was rendered. 
It asks for and expects results; but has 
little appreciation of the price at which 
results must be bought. 

An indispensable requisite of a busi- 
ness library is a librarian thoroughly con- 
versant with the main facts of the busi- 
ness. He must know its theory and his- 
tory. He must be freed from routine at 
least to the extent necessary to enable 
him to become an expert in the materials 
which he handles. He must be treated 
as a literary adviser and given the op- 
portunity to develop literary discrimina- 
tion and judgment in the field which he 
covers. Then he becomes more than a 
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custodian of books; he is a counsellor, 
impressing his personality upon a unique 
source of business inspiration, namely, 
the business literature of his collecting, 
and bringing direct to his superiors the 
information which they will know how to 
usé for the good of the business as a 
whole. 

Subordinates, working under him, wil! 
assemble, classify, card index, bulletin 
and distribute, while the library itself 
will stand on a level with manufacturing, 
accounting and selling. It will be a de- 
partment of the business, organized like 
other departments, for efficiency. 

Business has already awakened to the 
possibi‘ities of library help, and wherever 
it has done so with insight and courage 
it has answered for itself the question 
which we have here proposed. In bank- 
ing, in finance, in engineering, in applied 
chemistry, in insurance and in numerous 
other fields, business has set itself to the 
task of adapting library methods to busi- 
ness needs. Special collections admin- 
istered for special requirements are 
springing up in every large city, and the 
liberality with which these are beginning 
to be supported is in some respects an 
indication of business’ own estimate of 
their value. 








REVIEWS 
Reinforced Concrete Bridge 
Construction 
Reviewed by Lewis J. JoHNSON* 


BRUECKENBAU—Being Vol. VI of the 
‘“‘Handbuch fir Eisenbetonbau."’ Sec- 
ond edition. Dr.-Ing. F. von Emper- 
ger, Editor-ir-Chief. By W. Gehler, 
Th. Gestesch and O. Colberg. Ber- 
lin: Wilhelm Ernst & Sohn Paper; 
74x10} in.; pp. xvi. 1766; 1605 text il- 
lustrations. 30M. cloth, 33 M. Amer- 
ican price, $12, and $13,20. net. 

This bulky but most attractive volume 
forms one of the set of 12 similar vol- 
umes and a supplementary volume which 
together compose the great treatise on 
reinforced-concrete construction entitled 
“Handbuch fiir Eisenbetonbau.” The 
whole work is under the editorial direc- 
tion of Dr. F. von Emperger also editor 
of the well known technical periodical, 
Beton u. Eisen. The set of books, which 
we in English should be more likely to 
call a cyclopedia than a handbook, is on 
the same plan as the monumental “Hand- 
buch der Ingenieurwissenchaften,” and 
does for its field, concrete and reinforced- 
concrete construction, what the larger 





*Professor of Civil Engineering, Har- 
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work does for the iarger fieid, and in 
equally thorough and finished style. 

The title of the book is somewhat mis- 
leading. Though entitled bridge con- 
struction, it treats only highway bridges 
and foot bridges. Bridges to carry rail- 
ways and canals are included in other 
volumes of the Handbuch. 

Out of the corps of 30 to 40 of the 
most eminent German-speaking special- 
ists whose signed contributions go to 
make the 13 volumes composing the 
whole Handbuch, three have a share in 
this particular volume. They are Regi- 
erungsbaumeister W. Gehler, director of 
the Dyckerhoff & Widman Co., Privatdo- 
zent at the Royal Saxon Technical High 
School of Dresden; Th. Gesteschi, civil 
engineer, of Berlin, and O. Colberg, 
Regierungsbaumeister retired, instructor 
in the state Technikum at Hamburg. 

The volume accordingly includes three 
parts, one by each of these specialists. 

Part (Ger. Kapitel) I, by Gehler, 
covering 330 pages, is devoted to work of 
the girder or non-arch type, including 
not only bridges in the ordinary sense, 
but also such extensive flooring work 
(Uberdeckungen) as is used for cover- 
ing subways, or watercourses traversing 
cities under streets, or reservoirs, etc. 
Part II, by Gesteschi, include 345 pages 
on arch bridges. Part III, by Colberg, 
gives 52 pages to the use of concrete in 
connection with structural steel for 
bridge purposes. 

Part I (Girder Bridges) includes six 
subdivisions: 


A. Introduction, 9 pp. 

B. Classification of Typ:s of Girder 
Bridges, 37 pp. 

C. General Features of Design, 61 pp. 

D. Construction, 10 pp. 

E. Statical Analysis of Girder Bridges, 
146 PP. 
F. Description of Existing Structures, 
67 pp. 


Part II (Arch Bridges), besides six 
subdivisions, practically paralleling those 
of Part I both in subject and distribution 
of emphasis, includes a 14-page tabula- 
tion of data regarding the most important 
concrete and reinforced-concrete arch 


bridges of the world. The increased space: 


taken by Part II is due mainly to nearly 
three times as much space being given 
in this Part to the description of ex- 
isting structures. This increased de- 
mand for space is largely offset by the 
covering of statical analysis of arches in 
only a little over a third of the space 
given to girders in the preceding Part. 

Part III (Application of Concrete in 
Steel Bridge Work) has five subdi- 
visi ts: 

A. Combination Structures of Steel and 
Concrete. 3 


pp. 

B. Bridges involving Reinforced Con- 
crete, 19 pp. : : 

Cc. Strengthening of Old Steel Bridges 
with Concrete and Reinforced Concrete, 
2 pd. 

D. Strengthening of New Steel Bridges 
with Reinforced Concrete, 18 pp: 

E. Use of Reinforced Concrete in Piers 
and Abutments of Steel Bridges, 9 pp. 


It should be noted that the descrip- 


tions of existing structures refer to no 
less than 55 girder bridges and 75 arch 
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bridges, mainly European, of course, but 
with fair regard to American work. Ac- 
companying the text in these cases are: 
many beautiful halftone pictures of the 
structures described. These pictures, 
with the accompanying data, are well 
calculated to be of invaluable service, 
not only as suggestions and precedents to 
aid the designer, but also as means of 
showing that reinforced-concrete struc- 
tures can be beautiful as well as other- 
wise desirable. 

Although this volume is only one of a 
set of 13 on the whole larger subject, it 
is for practical purposes a unit by itself. 
It goes pretty well back into the me- 
chanics of beams, but leads rapidly up 
to a very full treatment of maximum 
stresses in highway bridges, with special 
regard to combination loadings of crowds, 
road-rollers, etc., such as the subject of 
the work requires. 

The statical analysis and dimensioning 
both of girder bridges and arch bridges 
are clearly and fully worked out and 
with an ample supply of numerical exam- 
ples. These examples cover everything 
from the simplest beams to continuous 
girder bridges, and bridges with girders 
composed of ribs consisting of monolithic 
combinations of flat girders and vertical 
end ribs (Ger. Rahmentrdger), and even 
the very modern type of reinforced-con- 
crete truss which involves the rectangle 
instead of the triangle as the framing 
unit—i.e., is made up on the lines of 
Pratt trusses but minus all diagonals— 
to say nothing of cantilever bridges and 
the usual array of arches with and with- 
out hinges. 

Besides the catalogue of data regard- 
ing important arch bridges above speci- 
ally mentioned and dealing with 132 
structures, including, among other recent 


works, the new Charles River Bridge of, 


the Boston Elevated Ry. and the great 
100-meter span Risorgimento Bridge in 
Rome, mention should be made of a 
similar tabulation of data concerning 78 
bridges of the girder type. 

One risks little in expressing the opin- 
ion that, for one who has some command 
of German, this book is unsurpassed and 
probably unequalled as a collection of 
data and instruction bearing on concrete 
highway bridges. To be sure, much of 
the matter given in this work can be 
found scattered through periodical litera- 
ture, but this book renders accessible in 
small space and in most attractive form 
what would otherwise be practically use- 
less to most engineers. 

As for proofreading, workmanship and 
mechanical finish one need only say that 
it is in the best class of German engi- 
neering books. Better than that could 
hardly be wished. 

In a word, no engineer who has to do 
with the design of reinforced-concrete 
highway bridges should fail to consult 
this fine work. Even if he knows little 
or no German, he can at !east get valu- 
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able suggestions and inspiration to : 
ful work from its pictures of the p 
beautiful reinforced -concrete © br; 
now existing. And that is a fie! 
which perhaps he would have mos: 
learn. 


Mine Structures 


Reviewed by R. V. Norris* 


THE DESIGN OF MINE STRUCTU) 
—By Milo S. Ketchum, C. E., M 
Soc. C. E.; Dean of College of 
ineering and Professor of 
ingineering, University of Colo: 
Consulting Engineer. New Yo: 
McGraw-Hill Book Co. Cloth x9 
in.; pp. xvi+459; about 250 text fic- 
ures and many tables. $4, net. 

Prof. Ketchum says in his preface that 
this “book is written for the young engi- 
neer or student who has had a thorough 
course in applied mechanics and statics, 
and for the structural engineer who 
wishes to become familiar with this much 
neglected field.” In following out his 
plan he has supplied a unique collection 
of drawings and photographs of typical 
structures of a type rarely described, and 
then only in scattered articles in the tech- 
nical press, and has added to this collec- 
tion an analysis of the methods of de- 
sign which is very valuable. 

The work is divided into three parts, 
dealing with Head Works for (I) 
Mines, (II) Mine Buildings and (III) 
with the Design and Cost of Mine Struc- 
tures. Three appendixes give specifica- 
tions for structures of steel, timber and 
reinforced concrete. 

In Part I, which occupies 194 of 
the 459 pages, lies the principal value of 
the work to the practicing engineer, as 
it contains not only a very valuable col- 
lection of drawings and photographs of 
head frames and tipples, but a con- 
venient assemblage of the mathematical 
formulas involved in the design of both 
simple and statically indeterminate head 
frames. Chapter II, on hoisting, contains 
a brief summary of methods which might 
well have been extended and includes 
tables of wire-rope strengths, formulas 
for total loads and Sederholm diagrams 
showing the increase of strain due to 
bending over sheaves. The tables of 
weights of sheaves are also convenient 
and not readily obtainable elsewhere. 

In Chapters III to V are found the 
mathematical discussion of the strains in- 
volved. These are in clear form and are 
of great value not only to the student but 
to the designing engineer who may 
have occasion to calculate the strains in 
structures of such unusual type. This 
is particularly the case with the discus- 
sion of the strains in statically indetermi- 
nate structures, to which class, unfortu- 
nately, the majority of head frames 
almost necessarily belongs. In Chapter 
VI the detail design of a head frame is 
worked out, primarily for the benefit of 


*Consulting Engineer, Second National 
Bank Bldg., Wilkes-Barre, Penn. 
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students. This is evidently taken from a 
design by the author, as in many in- 
stances the assumed sections have been 
accepted despite calculations showing 
them to have unnecessary weight, the 
extra material being properly justified by 
convenience in construction or the reduc- 
tion of probable vibration. The chapter 
also contains further valuable drawings 
of existing structures. It is unfortunate 
that the author has not included the 
modern types of steel head frames in 
use in the Wisconsin iron region, and in 
the anthracite region of Pennsylvania. 

Chapter VII, on the design of coal tip- 
ples, is too brief in the exposition of the 
principles of design, but contains useful 
drawings of tipples showing the method 
of construction. 

Part II, on the design of mine build- 
ings, is a brief resumé of the author’s 
previous publications. The greater por- 
tion of this is manifestly written for the 
student. Older engineers would prefer 
to use more extended works on the sub- 
ject, and to them the value of this part 
of the work is rather in the detail draw- 
ings of bins and pockets than in the dis- 
cussion of roofs and retaining walls. 

The discussion of anthracite prepara- 
tion, covering but four pages (Chapter 
XII) was evidently written before the 
publication of Mr. Sterling’s excellent 
paper on the subject (Trans. Am. Inst. 
M. E., Oct., 1911, pages 749 to 798), 
which the student would do well to substi- 
tute for this brief resumé. That the author 
was not familiar with the Pennsylvania 
practice is shown by the much greater 
space devoted to the Montana Cotton- 
wood breaker, and by numerous inaccura- 
cies in statements on this subject. 

The only justification of Part III, on 
Design and Cost of Mine Structures, is 
in its usefulness to students, as practi- 
cally all the data are, or should be, 
readily available to practicing engineers. 

The three appendices, specifications for 
various types of structures, are general 
rather than detailed and would require 
rewriting and extension in practice. 

A good index adds materially to the 
value of the work, which is evidently pri- 
marily intended as a textbook for stu- 
dents, but is well worthy of a place in the 
library of any engineer interested in the 
design of mine structures, particularly of 
head frames. 








SOUTHERN INDUSTRIES—The Trades- 
man Classified Directory and Buyers’ 
Guide for 1912. Issued as The 
Tradesman 33d Annual. Chatta- 
nooga, Tenn.; The Tradesman Pub- 
lishing Co. Cloth: en pp. 447. 
$5. including annual su scription to 
“The Tradesman.” 

This is a trade directory of mercantile 
and manufacturing concerns in the states 
generally known as the Southern States, 
together with some information regard- 
ing productions of various crops, the 
value of mineral products and elements 
of population of these states. 
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Machine Design 
Reviewed by JOHN J. FLATHER* 


MACHINE DESIGN—Hoists, Derricks, 
Cranes. By_H. D. Hess, M. E., Pro- 
fessor of Machine Design, Sibley 
College, Cornell University, M. Am. 
Soc. M. E. Philadelphia and London: 
J. B. Lippincott Co. Cloth; 6x9% 
in.; pp. vi+368; 18 plates and 318 
text figures. $5, net. 


The practitioner, as well as the teacher 
of advanced machine design, will wel- 
come this new book which, although 
written with especial reference to the 
needs of the technical student, will meet 
with much favor in the drafting room 
where a general field of machine design 
is covered. At the same time it must 
necessarily appeal to those who are di- 
rectly engaged in the design and manu- 
facture of this class of machinery. 

The examples illustrating the text have 
been drawn from present-day American 
practise, a feature which will undoubt- 
edly be appreciated by the student who 
has heretofore obtained his knowledge of 
the mechanics of hoisting machinery 
from Weisbach. 

The treatment is logical and simple. It 
is shown that the stresses both in the 
frames and machinery may readily be de- 
termined by elementary principles and 
the design thus easily carried out on a 
theoretical, rather than on an empirical 
basis, although empirical formulas are 
employed where the conditions warrant 
it. One of the greatest difficulties in the 
study of machine design is the lack of 
knowledge on the part of the student as 
to the method of procedure. No matter 
how much valuable information is availa- 
ble, the student or draftsman cannot 
make use of it unless he has developed a 
plan of systematic design which will en- 
able him to correctly co-relate his forces 
and materials. The method of presenta- 
tion in the work under review shows that 
Prof. Hess has a complete understand- 
ing and full appreciation of the difficul- 
ties. His analytical treatment of the vari- 
ous problems discussed and theoretical 
deductions therefrom, modified by the 
requirements of practise, must appeal to 
everyone who has occasion to make use 
of the work. _ 

The book is divided into twelve parts 
with gaptions as follows: Introduc- 
tion; Frames and Girders; Brakes and 
Clutches; Winches and Hoists; Pillar 
Cranes; Jib Cranes; Under-braced Jib 
Crane; Inverted Post Crane; Wall 
Crane; Overhead Electric Traveling 
Cranes; Hoisting Engines; Locomotive 
Cranes. 

The introduction includes a discussion 
of the properties of materials and fiber 
stresses used in this class of machine de- 
sign; this is followed by a brief presenta- 
tion of the rules of practise in the design 
of various machine elements including 
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springs, belts, pulleys, gearing of vari- 
ous kinds, ratchet wheels, shafting, keys, 
couplings, bearings, wire rope, chains, 
drums, crane hooks, and other details. 

The elements of graphic statics are 
concisely presented and this is followed 
by a discussion of rolling and sliding 
friction, crane blocks and block efficien- 
cies for chains and wire ropes. Struc- 
tural members and rivets conclude this 
portion of the work. 

Part II is devoted to a similar presen- 
tation of the rules of practise as they re- 
late to columns and beams, and to the 
methods of determining the stresses in 
frames for hoists and cranes of various 
forms. In this and the work which fol- 
lows practical data are assumed and the 
problem is worked out in detail, both 
analytical and graphical methods being 
used. 

Part III, on brakes and clutches, con- 
stitutes a valuabie and interesting part 
of the book. Amongst the various forms 
of friction brakes discussed are block 
brakes, band brakes, cone brakes, multi- 
ple disk brakes, and coil brakes, all of 
which are used more or less in this class 
of machinery. Friction clutches of vari- 
ous types are also described and formu- 
las are presented for their design. 

The remaining portion of the book 
(about one-half) is devoted to the topics 
enumerated under the captions previously 
given. In each case suitable data are 
selected and the problem is worked out 
in detail. The part devoted to electric 
overhead traveling cranes is to be especi- 
ally commended. Very complete data 
relating to electric cranes are here given 
which include crane speeds, crane tests, 
crane motors and wiring. The work is 
very fully illustrated, which greatly in- 
creases its value, but it is to be regretted 
that discrepancies between figures and 
text are not wanting. As a book of refer- 
ence for the designing engineer, this 
work will find a well merited place: as a 
text for work in machine design it more 
than justifies its raison d’etre. 





ELEMENTARY PRINCIPLES OF REIN- 
FORCED CONCRETE CONSTRUC- 
TION—Vol. I of the Broadway Series 
of Engineering Handbooks. A Text 
book for the Use of Students, Engi- 
neers, Architects and Builders. sy 
Ewart S. Andrews, B.Sc.; Lecturer 
in Theory and Design of Structures 
at Goldsmiths’ College, New Cross: 
Formerly Demonstrator and ‘ Lec 
turer in the Engineering Depart- 
ment of University College, London: 
Author of “Theory and Desien of 
Structures.” London: Scott, Green- 
wood & Son. Cloth; 4%4x7% in.: pp. 
195; 57 text figures. $1.25, net. 


This little book is just what one wou!d 
expect from its title. It contains nothing 
radical or new, except perhaps a graphi- 
cal treatment of the stresses in a rein- 
forced-concrete beam and that is hardly 
of much practical value. On the whole 
the book is a very good elementary 
British discussion of reinforced-concrete 
design. The word construction in the 
title is too extensive. 


Bag et en eye eatin OMe a MAY ol RRR A 


Z 


eterno: 


Bs 
A 


ita its 





‘evan ch ya tagmmnagr tic eg ents Hing a apm. oe 





i 


Sea 


pat 


&. 


q 


| 
| 
| 


OMe NA ON A ARREST TIER ASAE ON TTT TT 


qantas cannes 


saa 


MTR iA SA EON ALLS ELLE AP DALE LIL ABEL BREE: 


Errors in Surveying 
REVIEWED BY CHARLES L, CRANDALL* 


THE EFFECTS OF 
VEYING—By 


ERRORS IN_ SUR- 

Henry Briggs, M. Sc., 
Honours Associate of the Royal 
Schools of Mines: M. Inst. Mining 
Engrs.; F. Geological Society; Head 
of Mining Dept., Heriot Watt Col- 
lege, Edinburgh. London: Charles 
Griffin & Co. Ltd. Philadelphia, 
Penn.: J. B. Lippincott Co. Cloth; 
5x8 in.; pp. xi+179; 23 illustrations 
in text. 1.75, net. 

It is stated that this book is chiefly 
addressed to surveyors whose practical 
experience is such as will allow them to 
make fullest use of the methods of an- 
alysis developed. Everyday practice 
with small instruments is dealt with, 
rather than geodetic surveying, in order 
to render the greatest service to civil 
and mining engineers. 

In Chapter II some of the fundamental 
principles and formulas of least squares 
are stated, including the propagation of 
error to a function of observed quanti- 
ties. The latter is extended to vector 
errors, which are defined as independent 
errors influencing the position of the 
same point, but acting in different direc- 
tions. 

In Chapter III the best shape of tri- 
angles is determined for different re- 
quired parts, as angles and areas, as well 
as sides, and extension is made to the 
Weisbach triangle (transfer of align- 
ment down a shaft and into a mine) in 
the general case where linear and an- 
gular measurements are necessary, due 
to inability to set up on the extension of 
the line fixed by the plumb bobs. 

For triangulation, the assumption is 
made that both of the unknown sides are 
of equal importance and it is found that 
for the best shaped triangle the angles 
adjacent the known side should be 56° 
15’. The statement that every textbook 
tells us that the equilateral triangle is 
the best without reference to purpose, is 
hardly true of those which use strength 
of figure between base lines as the cri- 
terion as developed by the Coast and 
Geodetic Survey. 

In Chapter IV the propagation of error 
in traversing is developed, considering 
errors of eccentricity in setting up, er- 
rors of sighting and reading and errors 
in linear measurement. The formulas 
lead to the conclusion that in compass 
traversing between two terminals numer- 
ous short lines give greater accuracy 
than a few long ones; and that in theod- 
olite traversing a straight traverse will 
be less accurate than any other traverse 
with the same number and length of 
lines. 

In illustrating the formulas for a 
straight traverse 1000 ft. long with the 
average error in a compass bearing of 
'¢° and in a traverse theodolite angle of 
12”, the accuracy would be the same for 
distances of 23 ft., the compass being 


*Professor of Railroad Bngineering, 
College of Civil Engineering, Cornell 
University, Ithaca, N. Y. 


ENGINEERING NEWS 

more accurate for shorter lines and the 
theodolite for longer ones. This dis- 
tance would increase with the total length 
of the traverse. The reader is cautioned 
against accepting this as being generally 
correct, but only as an illustration of 
the formulas for the constants assumed. 

It is stated that the formula derived 
for the average total error at the end 
of the theodolite traverse allows of a 
valuation being made of the final error 
which might reasonably be expected 
whether closed or open, with no hint at 
the theoretical reduction in the average 
total error, or the practical value, of the 
closed as compared with the open 
traverse. 

In Chapter V the relative average error 
due to linear and to angle measurement 
is discussed with reference to closure 
error and with reference to a line join- 
ing any two points of the traverse which 
may be used as the center line for a 
road underground by transferring the 
points and alinement down shafts and 
excavating from one shaft toward the 
other. The propagation of ersor in 
minor triangulation is taken up in Chap- 
ter VI. 

The book should be helpful to the class 
of surveyors to whom it is chiefly ad- 
dressed as it will aid them in becoming 
efficient by securing the greatest accur- 
acy possible for a given expenditure, or 
in securing a required specified limit of 
accuracy for the least expenditure. It 
is quite probable, however, that a lack 
of familiarity with and appreciation of 
the value of the fundamental principles 
of least squares will deter more sur- 
veyors from making fullest use of the 
methods of analysis developed than lack 
of practical experience, but the sum- 
mary of results in Chapter VII brings 
out many of the methods and special 
features developed clearly enough so 
that they can be used without a thorough 
knowledge of least squares. 


Copper 
Reviewed by STUART CROASDALE* 


THE HYDROMETALLURGY OF COP- 
PER—By William E. Greenawalt, 
Cc. E., B. S. Part I: Roasting. Part 
Il: Hydrometallurgical Process: New 
York and London: McGraw-Hill 
Sook Co. Cloth; 6%x9% in.; pp. 
x +504; 112 text figures. $5, «net. 


This book comes before the public at a 
very opportune moment. While the leach- 
ing of copper ore is not new, this branch 
of metallurgy has never been so seri- 
ously and universally considered by the 
large copper companies as it is at the 
present time. ° 

The treatment of ore is much like the 
treatment of disease. If a case is prop- 
erly diagnosed and the surroundings 
made sanitary, almost any doctor and 
nurse with ordinary intelligence, can con- 
duct the patient back to health, but the 
most skillful physician may have trouble 


*Mining and Metallurgical 


Engineer, 
1574 York St., Denver, Colo. 


Vol. 68, N 


in removing corns with headache 
cine. 

A very important step in any le 
process, whether it be for gold, si 
copper, is the study and prepara: 
the ore, and many failures may be :: 
to the neglect of both. 

Mr. Greenawalt, therefore, very wisely 
devotes the first third of his book to this 
subject. It is unfortunate that there js 
almost no information obtainable from 
working plants on the hydrometallurg, 
of copper, for the simple reason that with 
one or two exceptions there are no plants 
of importance in operation. If leaching 
is to become an established branch of 
copper metallurgy it will necessarily be 
confined to low-grade ores, slimes and 
tailings, which, if they contain sulphur, 
will be low in sulphur contents: or if jt 
be applied to a copper-bearing iron 
pyrite, in most instances it will be found 
advantagéous to remove the bulk of the 
sulphur by a preliminary roast, and treat 
the calcines, containing from 2 to 5% 
sulphur, as a low-grade ore. 

The best data available on the crush- 
ing and roasting of such ores on a large 
scale is found in the mills treating Crip- 
ple Creek gold ores, which contain be- 
tween 2 and 3% sulphur and are roasted 
to approximately 0.05% sulphur as 
sulphide. This data applies equally well 
on copper ores that have to be roasted 
before leaching and it has been utilized 
to a large extent in this book. 

If any criticism is to be made on Part 
I, it is that more space is given to labora- 
tory experiments and antiquated roasting 
furnaces than is justified in a work of 
this kind. The metallurgy of copper has 
risen to the dignity of the metallurgy of 
iron and steel and will always be con- 
ducted on a large scale no matter how 
isolated the mines may be. Hand-rab- 
bled roasting furnaces become at once 
impracticable and these with some of the 
older mechanical types should receive 
only passing attention. 

The second part of the book contains 
detailed descriptions of the various leach- 
ing processes, followed by a chapter on 
copper precipitants and eighty pages on 
electrolytic processes. The latter are in- 
structive and might be included with the 
copper precipitants. The problem of 2 
cheap and satisfactory precipitant is 
often the most troublesome one in the 
hydrometallurgy of copper and it fre- 
quently proves to be the stumbling block 
between profit and loss. 

The book closes with chapters on ap- 
paratus and appliances, power and cost 
data, which are important and useful. 

Mr. Greenwalt’s work is much needed 
and deserves a place among the metal- 
lurgical classics we already have on cop- 
per, lead and zinc. It is well arranged 
and written in a clear and concise man- 
ner. The second edition will probably be 
“revised downward” and it is to be hoped 
that this branch of metallurgy wi!! then 
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have advanced to a point where the his- 
tory of working plants may be recorded 
instead of a description of experimental 
plants and patented processes. 








The Design of Propellers 
Reviewed by D. W. TayLor* 


PROPELLERS—By Cecil H. Peabody, 
Professor of Naval Architecture and 
Marine Engineering, Massachusetts 
Institute of Technology. New York: 
John Wiley & Sons. London: Chap- 
man & Hall, Ltd. Cloth; 5%xX9 in.; 
pp. 135; numerous tables. $1.25. 

This book, by the author of a well 
known manual of naval architecture, 
amplifies the matter in the latter which 
deals with the question of propeller de- 
sign. The design of a propeller being 
largely affected by the power which it is 
required to absorb, we find 33 of the 132 
pages devoted to the question of the 
power which a given ship will require for 
a given speed. 

The author gives four methods of esti- 
mating power, and points out that all of 
them, even the old Admiralty coefficient 
method, are based upon the Law of Com- 
parison, either explicitly or implicily. 

When taking up screw propellers, the 
nomenclature of the subject, methods of 
delineation, etc., are first gone into. The 
author, although pointing out that within 
rather wide limits the contour of the 
biade has little effect upon efficiency, 
proposes for convenience a_ standard 
blade whose projection is an ellipse ex- 
cept close to the hub. 

The methods for determining diameter, 
pitch, revolutions, etc., of propellers are 
all based upon the Law of Comparison. 
Published experiments with model pro- 
pellers, primarily those made at the 
United States Experimental Basin in 
Washington, which agree with those by 
Mr. Froude at the Admiralty Model 
Basin, in England, have been analyzed 
and the results reduced to tabular form, 
elaborate tables applicable to all ‘sizes of 
propellers being given. The Law of Com- 
parison, connecting models and _ full- 
sized objects, is relied upon throughout, 
although here and there the author rather 
casts reflections upon its accuracy. By 
use of the numerous tables given the 
revolutions of a propeller, the power ab- 
sorbed by it, and its speed of advance 
through the water, the diameter, slip, 
pitch, etc., can be determined. 

The speed of advance is not the speed 
of the ship through still water, but the 
speed of the propeller relative to the dis- 
turbed water at the stern in which it 
works; hence it is necessary to know or 
estimate not only the speed of the ship, 
but the wake factor. The author gives 
such information:as is known concerning 
the latter, which is not very complete. 

With respect to cavitation, which has 
been a troublesome question for some 
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years past, there is little given that is 
new. Recent experience has shown that 
Barnaby’s and Speakman’s recommenda- 
tions in this connection are not always 
applicable. 

The most unfavorable criticism that 
can be made of this excellent work is 
that it is too short, the space given to 
many subjects being insufficient to cover 
them as thoroughly as if the author had 
not evidently determined to make a short 
book. Of minor criticisms and typo- 
graphical errors the following may be 
noted: The author seems to prefer to 
use the expression “residual resistance” 
to denote the sum of the resistances 
other than frictional, instead of “resi- 
duary resistance,” the usual expression 
first adopted, it is believed, by the elder 
Froude. 

On page 22, in connection with inde- 
pendent estimates of power, it is stated 
that a certain coefficient b can be found 
on pages 17 and 18. There seems to be 
nothing given as to suitable values of b 
on pages 17 or 18, or anywhere else, 
and on page 25, a value of b is used 
without explanation. 

There are a few typographical errors, 
such as “two-rope” and “steam-line” on 
page 16 instead of “tow-rope” and 
“stream-line,” and on page 101 “exti- 
mate” instead of “estimate.” 

For its purpose, namely, the design of 
propellers, the tables are naturally the 
most valuable part of the book. They 
appear to be excellently adapted for the 
purpose and should be very useful to 
those who have to deal with propeller 
design. 

The general treatment of his subject 
by the author is undoubtedly the best and 
most scientific and is now generally ac- 
cepted as such, the prejudices against 
conclusions drawn from model experi- 
ments having well nigh disappeared from 
the minds of present-day naval architects 
and marine engineers. 





Hydraulics in Simple Form 


THE PRIMER OF HYDRAULICS—By 
Frederick A. Smith, Hydraulic Engi- 
neer; Asst. Engr., Dept. Public 
Works, Chicago, Ill. Chicago, IL: 
D. H. Anderson. Cloth; 5%x7% in.; 
pp. vi+217; 110 text figures; 22 
tables. $2.50, net; flexible leather, 
$3.50, net. 


Reviewed by JOHN H. Grecory* 


In the “Primer of Hydraulics,” con- 
sisting of 22 articles and 207 pages, the 
author has presented much information 
which will be of service not only to a 
beginner first taking up the study of hy- 
draulics but also to the practicing engi- 
neer. In the first eight chapters, or arti- 
cles as they are designated in the book, 
the author, in simple language, takes up 
the General Properties of Matter, Alge- 
braic Principles, Geometrical Principles, 
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Trigonometry, Mensuration of Plane Fig- 
ures, Mensuration of Solids, The Princi- 
ples of Mechanical Forces and The Three 
States of Matter. 

In the following article General Hy- 
draulic Principles are discussed and the 
well known Kutter formula for comput- 
ing the flow of water is presented. The 
author lays special stress on a new form 
of channel, which he terms a composite 
section, especially adapted to accom.no- 
date a small dry-weather flow and a con- 
siderable flow of storm water. The lower 
part of the section is formed by two 
lines at right angles to each other, each 
line being inclined at an angle of 45 de- 
grees to the horizontal. The upper part 
of the section is formed by a circle, the 
two lines forming the lower part of the 
section being tangent to the circle below 
the horizontal diameter. A somewhat 
similar section is considered in the 
“Taschenbuch fiir Kanalisations-Ingenie- 
ure,” by Dr.-Ing. Karl Imhoff (Essen, 
Germany, 1907), except that the lines 
forming the lower part of the section are 
inclined at less than 45 degrees to the 
horizontal and the upper part of the sec- 
tion is square or rectangular. 

Three articles are devoted to The Co- 
efficient of Roughness, How to Calculate 
“n,” and Explanation of “C” Tables. 

The following seven articles take up 
and work out the solution of problems 
involving Open Channels, Closed Chan- 
nels, Pipes Flowing Full under Pressure, 
Loss of Head by Enlargement of Chan- 
nel, Subdivision of Channels, Loss of 
Head at Entrance to Pipes, and Ditch 
Tables and Their Application. The last 
two articles are devoted to Flow Meas- 
urements and the Use of Logarithms. 

The book ends with a series of useful 
tables. In the first thirteen tables are 
given values of c in Kutter’s formula 


for various values of n, Vr and s, fol- 
lowed by tables of numbers and their 
square roots, used principally for r and 
s. Two tables are devoted to giving the 
hydraulic elements of circular and com- 
posite sections partly filled. The re- 
maining tables include Areas and Cir- 
cum ferences of Circles, Hydraulic Equiva- 
lents, Weights of Various Substances, 
Metric Conversion Tables, a table for 
converting the flow of water from one 
unit to another, a table for determining 
the size of circular conduits with given 
velocities and volumes of discharge, and 
tables of Squares, Cubes, Square and 
Cube Roots, Logarithms and Natural 
Sines, Cosines, Tangents and Cotangents. 
Of the tables given those relating to hy- 
draulics are of the most value, especi- 
ally the tables giving the value of c. 
The book would be materially jin- 
creased in value by the addition of dia- 
grams for the use of the many engineers 
who prefer to read directly the corre- 
sponding size, slope, velocity and dis- 
charge instead of having to compute the 
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same, even with the assistance of con- 
veniently arranged tables. 

One or two errors have been noted in 
one of the tables, but it is recognized 
that some errors are almost sure to 
occur in the first edition of any book. It 
is to be hoped that, with a second edition 
of the book, the author will see fit to 
adopt the size of page so widely used 
in the numerous engineering handbooks 
and also to bind the book in a similar 
manner, changes which could be readily 
made and which would not involve any 
resetting of the type. 


Railway Transportation 
Reviewed by CHARLES HANSEL* 


tAILWAY TRANSPORTATION—A His- 
tory of its Economics and of its Re- 
lation to the State. Based, with the 
author's permission, upon President 
Hadley’s “Railroad Transportation: 
Its History and Its Laws.” By 
Charles Lee Raper, Professor of 
Economics, Dean of the Graduate 
School, University of North Carolina; 
Author of “The Principles of Wealth 
and Welfare,” etc. New York and 
London: G. P. Putnam's Sons. Cloth; 
5%4x8 in.; pp. xi+31. $1.50, net. 

Dr. Raper has given us a searching re- 
view of the conditions and results of rail- 
way operation, together with the guiding 
theories which have influenced the sev- 
eral countries in determining their atti- 
tude toward this world-wide problem of 
transportation. His book is especially 
recommended to the many who, while 
thinking they know, actually know noth- 
ing of the question. 

The author devotes much attention to 
rates of carriage. This is of value in 
studying conditions which prevail in each 
country. It is not clear, however, that 
the statistics given should be used to 
make comparisons of the cost of railway 
service in different countries, for the rea- 
son that we are not given the purchas- 
ing power of money, nor the precise con- 
ditions of the service, nor the cost to the 
railways to perform a given service. 

The avthor sums up his conclusions 
regardiag private versus governmental 
operation of railways (page 304), and 
closes with the following: 

The institution of government opera- 
tion in such countries as the United 
States and Great Britain, with their 
present systems of comparatively effi- 
cient operation under relatively effective 
state control, could have no possible de- 
fense except that of political and social 
ambition—the ambition of the state to 
become wider, greater and more power- 
ful in all phases of the life of the people, 
to perform services which private enter- 
prise under state supervision could per- 
form just as well, and perhaps much 
more efficiently. Its only possible de- 
fense would be socialism. 

The analysis of conditions attendant 
upon railway transportation in this, and 
other countries, as set out by the author, 
has been accomplished with such fidelity 
and clearness as to make his book of 
great value to all who are seeking light 


on railway transportation. 
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Railway Freight Traffic and 
How It Is Handled 


FREIGHT TERMINALS AND TRAINS— 
Including a Revision of Yards and 
Terminals. By John A. Droege, Su- 
erintendent, Providence Division, 

; +» N. H:; & H. R.R. Co. New 
York and London: McGraw-Hill Book 
Co. Cloth; 4 x9% in.; pp. vii + 465; 
208 text figures. 5, net. 


In spite of the importance of the sub- 
ject of railway operation, very little has 
been written upon its practical side, 
although it has been discussed more ex- 
tensively from the economic and statisti- 
cal points of view, largely by men out- 
side of the railway service. When Mr. 
Droege published his book on “Yards and 
Terminals,” six years ago,* he produced 
a work of very direct value and interest 
to the railway officer (in whatever depart- 
ment of the service). The same may be 
said of the present book, which is not a 
revised edition, but is practically a new 
book. It covers a somewhat wider field, 
it goes more deeply into detail with mat- 
ters of design and operation, and it pre- 
sents a much greater amount of informa- 
tion relative to the conditions and de- 
signs of individual plants. As a railway 
officer of many years’ experience the 
author has an intimate understanding of 
his subject, and he has broadened this 
knowledge by study of matter beyond 
his own experience. In addition, he has 
the facility of writing clearly and con- 
cisely. A very short acquaintance with 
the book suffices to show that the author 
has an analytical and critical mind, as 
well as a thorough grasp of his subject. 
His criticisms and critical views are dis- 
tinctly of a constructive or helpful char- 
acter, and he mentions certain improved 
methods suggested and introduced by 
him. 

The general subject of railway freight 
terminals and terminal work is dealt with 
in two chapters on “The Terminal Prob- 
lem,” and “General Requirements of 
Terminal Design.” A few statistical fig- 
ures show the importance of the railway 
freight business as a whole, but of 
greater importanCe are the references tc 
actual and governing conditions at dif- 
ferent points or localities. Mention is 
made of the Chicago freight-subway sys- 
tem, with about 65 miles of narrow-gage 
electric lines in low-level tunnels con- 
necting various freight stations, ware- 
houses, wholesale establishments, etc.; 
but unfortunately nothing is said as to 
the operation or traffic of this unique 
system of collecting and distributing 
freight in a large city. 

Two impoftant features which are ex- 
plained are: 1, the cost involved in un- 
necessary stopping of trains, as in the 
case of defective or inadequate facilities 
at yard entrances; 2, the great loss of 
economy involved in keeping cars stand- 
ing idle for a large proportion of the 
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time in their passage from starti; 
to destination. Records show an 
run per car per day of only 23.3 
(the car being in actual moven: 
only 10% of the time), while the 
load per car is less than 20 tons 
55% of the capacity. Further, a ca 
spend 18 hours or more in each t¢ 
yard through which it passes. 
these are average every-day cond 
it is evident that in order to obtain more 
economical operation there is need for 
better methods and facilities to insure q 
greater average load per car, a greater 
mileage per car, and less delay to cars 
both in movement on the road and in 
loading and unloading. It will not suffice 
to see to the improvement of efficiency in 
the individual yards and terminals: but 
equal attention must be given to co- 
ordinating their work with a view to the 
economical operation of the freight busi- 
ness as what we might term a multiple 
unit. 

The ideas expressed by the late A. M. 
Wellington as to the economics of rail- 
way operation are quoted and indorsed 
and the author quotes from ENGINEERING 
News (Mar. 3, 1910) an analysis of the 
relation of cost of freight movement 
along the road and through terminals. 
Although no two terminals can be con- 
structed alike, and the layout in each case 
is governed largely by local conditions, 
yet there are general principles which 
apply with greater or less force in every 
case. Furthermore, one terminal may 
present features or innovations which 
may be applied to advantage at other 
terminals. For these reasons, both the 
general discussions and the individual de- 
scriptions in the book have their respec- 
tive values to the reader. 

It is shown that yard improvement 
does not mean necessarily enlargement or 
extension; in fact, unsystematic exten- 
sion may be detrimental to efficiency, and 
in certain cases a reduction in size or 
subdivision into separate units may be 
found effective. In the discussion of 
terminal and yard design and certain 
other matters, the author quotes liberally 
from the reports of the Yard and Ter- 
minal Committee of the American Rail- 
way Engineering Association. A special 
chapter on “Track Construction and 
Maintenance” (written by Prof. Charles 
B. Breed, Massachusetts Institute of 
Technology) is of greater scope and im- 
portance than its title implies; it relates 
largely to such matters as track plans 
and layouts of sidings and yards,. yard 
lighting, switches and turnouts, and clear- 
ing snow from switches. 


Yard work is dealt with mainly in con- 
nection with classification yards. The 
“hump yard” for gravity switching has 
been developed and adopted very exten- 
sively in recent years, and the advantages 
of this system are explained; numerous 
examples of such yards are describ. and 


ms 


















































= 
" 





ONE ae aire ae oe 


Baie carl ay ek ee 


ict 









October 17, 1912 


illustrated, especially in regard to the 
grades and profile of the hump. Never- 
theless, the author is of opinion that there 
is much to be said in favor of pole 
switching, especially where this is sup- 
plemented by gravity (through assisting 
grades) to facilitate the movements of 
cars. A difficulty with gravity yards is 
the selection and maintenance of the rate 
of grade most suitable to the operation in 
each individual yard and at different 
times of the year. In one case a concrete 
foundation is used, so that the summit of 
the hump will not settle or be depressed 
by the effects of traffic, which would re- 
duce the rate of the steep grade which 
starts the cars on the downward run. The 
same yard has an adjustable starting 
grade, adjusted by jack screws placed 
permanently under the track, so that it 
can be made steeper in winter when the 
cars ride less easily. 

While gravity switching is used ex- 
tensively, the author considers that pol- 
ing must generally be taken into account 
as an auxiliary to it, for the reason that 
except in a mild climate it is hardly prac- 
ticable to construct a purely gravity yard 
that can be successfully operated as such 
throughout the year and under all con- 
ditions of cars, loads and weather. And 
as a rule the gravity yard is not eco- 
nomically practicable unless the topo- 
graphy is adapted to its construction. 
However, some large hump yards have 
been built on level ground. 

The ordinary “push-and-pull” method 
of switching, in which the engine is 
coupled to or butted against each cut of 
cars moved, is considered to be slow, ex- 
pensive in operation and the cause of 
much damage to cars. The disadvantages 
increase with the size of the engines 
used. In small yards and crowded city 
yards it may be the only practicable 
method, but for larger terminals the 
author considers that it should be elimi- 
nated as rapidly as possible. There are, 
however, many large yards operated on 
this system. The power operation of 
yard switches is mentioned, as is also the 
use of electric lights, but the important 
matter of yard lighting for night work is 
not discussed to any extent. As to yard 
work, the author mentions a method 
introduced by him in which the use of a 
relief or relay “engine enables the regular 
switching engines to be sent off for coal, 
water or light repairs without interfer- 
ing with the yard work. 

The chapter on “Operation of Yards” 
is of special interest, since there is so 
little literature on the subject. It is ac- 
complished by a table of operating re- 
sults for a number of yards. This gives 
the cost at 5 to 32c. per car handled, but 
it is pointed out that the figures of cost 
are very approximate. Records and sta- 
tistics of yard work seem to present a 
hopelessly complicated system, unless the 
reader bears in mind that the work is 
Ferformed much more easily than it can 
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be described. Even so, it is a difficult 
and complicated matter to keep track of 
the movements of innumerable cars 
through a yard and from place to place 
as they proceed toward their destinations. 
Such records are essential, however, to 
efficient and economical operation of the 
yard or terminal itself and of the freight 
business as a whole. The book describes 
different systems of records in sufficient 
detail to explain their purpose and their 
use. Systems in regular use are likely to 
develop undesirable “red-tape” character- 
istics or accessories, and such systems 
need to be overhauled occasionally with 
a view to simplifying or eliminating such 
reports or records as may be found com- 
plicated or unnecessary or which can be 
dispensed with. As a matter of fact, too 
many reports are drafted largely with a 
view to getting as much information as 
possible rather than getting only signifi- 
cant items of information; and many re- 
ports and forms continue in use simply 
because they have become established, 
and nobody has undertaken to review 
them critically with a view to their prac- 
tical value. Reports required of train 
men and yard men should be as simple 
as possible, but even this very obvious 
fact is frequently ignored. 

The complicated subject of the busi- 
ness of handling freight is dealt with in 
several chapters, and in a very thorough 
manner. From pointing out the import- 
ance of this part of the railway service, 
its cost, and its relation:to railway opera- 
tion, the author proceeds to a discussion 
of freight houses and freight handling. 
A number of freight houses and ware- 
houses are described in brief, but we 
think a little more might have been said 
as to the way in which they are used, or 
in explaining the significant features in 
each case. Transfer stations, where 
freight for certain points is consolidated 
from several separate carloads to one 
through car; or distributed into cars for 
local service, are discussed in a separate 
chapter which deals with the details of 
operation rather than with the design or 
construction. In close relation to this 
general subject are the chapters on the 
operation of freight houses, the work and 
duties of the freight agent, loading cars, 
making up trains, fast-freight service, etc. 
But for the realization of the fact that the 
description is necessarily more compli- 
cated than the. actual performance, the 
reader might well wonder how the work 
ever gets done, and how its intricacies 
ever get carried out by ordinary every- 
day men in the stress and rush of every- 
day work. 

The special subject of refrigerating, 
heating and cooling for perishable freight, 
both in cars and at terminals, is covered 
in a separate chapter. It includes pre- 
cooling plants for cooling cars of fruit, 
etc., before shipment, car-icing plants, re- 
frigerating cars and the packing and in- 
spection of perishable freight. Another 
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chapter deals with the live-stock business, 
which is another special branch of the 
freight business. 

The chapter on “Weighing Freight” 
covers the weighing of cars on track 
scales (in the yards and on switching 
humps), wagons on platform scales, and 
freight packages on house scales. Both 
the apparatus and the methods are de- 
scribed, together with such important 
matters as the variations in weight of 
loads and cars in relation to accuracy of 
results in fairness to both the railway 
and the shipper. Automatic recorders for 
track scales and automatic weighing hop- 
pers for coal are mentioned. Questions 
of locomotive capacity and the tonnage 
rating of trains are discussed in the chap- 
ter on “Making up Trains.” The loading 
for the engines may be based on three 
distinct ideas: 1, to move the maximum 
tonnage consistent with speed require- 
ments; 2, to move the maximum tonnage 
per day for a long period of time; 3, to 
move the tonnage at a minimum cost per 
ton-mile. The use of pusher engines and 
double-header trains enters into these 
considerations. 

The mechanical handling of freight is a 
special subject of growing importance, 
and to this 24 pages are assigned, inde- 
pendent of certain references to the 
equipment at team yards, water-front ter- 
minals, etc. The mere handling is a com- 
paratively simple matter. As applied to 
freight-house work, the great difficulty 
lies in obtaining sufficient flexibility of 
movement, since freight at any one of the 
doors of the house or any one of the cars 
in the house may have to be delivered to 
almost any car or door respectively, while 
the packages to be handled are of infinite 
variety in shape, size and weight. To 
equal the flexibility of the hand-truck 
system under such conditions is no easy 
matter. The systems mentioned are as 
follows: 1, conveyors (roller, chain, belt, 
platform, etc.); 2, overhead traveling 
cranes; 3, carrier systems (telferage); 4, 
small motor trucks (in place of hand 
trucks). Conveyors are of two classes; 
those which carry the freight packages 
direct, and those which carry the hand 
trucks. The latter are used to advantage 
at steamer piers to facilitate movements 
on inclines when the deck and pier floor 
are at different elevations; they have been 
proposed also for freight houses. Where 
a particular class of freight is to be han- 
dled between definite points (such as 
sacks, bales, or barrels between a dock 
and a shed or warehouse), freight con- 
veyors may be applied with advantage. 
The telferage system is described as ap- 
plied to a steamship pier at Richmond 
and to a general freight house at St. 
Louis, the routes or movements being, di- 
rect in the former and complicated or 
varied in the latter. The electric motor- 
truck system is the most flexible, as the 
trucks are not limited to any fixed routes 
of permanent plant. Details are given 
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of the work and cost of freight handling 
by electric trucks handling average boads 
of 1000 to 1600 Ib. 

Special classes of terminal facilities 
which are discussed in separate chapters 
(aggregating 60 pages) may be grouped 
as follows: 1, Water-front terminals; 2, 
team yards; 3, coal and ore docks and, 
4, grain elevators. The chapter on 
“Water Front Terminals” deals with 
steamship piers and their accessories, 
and describes briefly the features and 
equipment of several large terminals of 
this kind at ocean ports. It discusses 
also the movement of freight by lighters 
and car ferries. The matter of ports on 
inland waterways is not touched. For 
team-delivery yards, the track layout is 
governed usually by the site available, 
and a number of examples are illustrated. 
Stub tracks in pairs are recommended, 
with a maximum capacity of 12 to 15 
cars. The paving, crane equipment, 
track and wagon scales, etc., are dealt 
with, 

In the two chapters on coal and ore 
docks, some large modern coal piers are 
described, and there is a list of dimen- 
sions of a number of such piers. Un- 
loading and car-dumping machines are 
described, as well as mechanical appara- 
tus for handling coal at storage plants. 
Some information is given also as to the 
deterioration and heating of coal in large 
stock piles. The chapter on ore docks 
deals mainly with machines for unloading 
vessels, and has little or nothing in re- 
gard to ore-shipping docks. This seems 
strange in viéw of the importance of the 
ore traffic and the development of special 
facilities for handling it. Although a 
chapter is headed “ore and lumber 
docks,” lumber is mentioned only inci- 
dentally. Grain elevators are dealt with 
in a chapter which describes at some 
length the operation of the grain busi- 
ness and the handling of the traffic, be- 
sides describing several individual eleva- 
tors. The author suggests that the whole 
question of grain handling may undergo 
a radical change due to the impending 
necessity of importing instead of export- 
ing grain. He states that in view of this 
condition and the probable importation of 
grain for home consumption by 1920, the 
New York Central R.R. has deferred the 
building of new elevators at Buffalo. 
A rather surprising feature of this section 
of the book is that practically nothing is 
said as to the terminal and track arrange- 
ments for serving coal and ore piers and 
grain elevators. 

Engine terminals and their facilities 
are dealt with in four chapters covering 
65 pages. No doubt this subject should 
be included, but as there is much more 
information published elsewhere in re- 
gard to it than to freight-traffic facilities 
and operation, we should have preferred 
to see this more condensed and the space 
given to matters more directly pertinent. 
The chapters deal with engine houses, 
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engine-coaling plants, ash and sand 
plants, and the engine-house foreman. 
As to engine houses of rectangular and 
segmental (or circular) shape, the author 
favors the former, although it is used to a 
very limited extent in this country. He 
classifies the former rather unscientifially 
as “square” and “rectangular,” the tracks 
of the “square” house being served by a 
ladder track and switches, and those of the 
“rectangular” house by transfer tables. 
It is the first of these arrangements which 
he prefers. The distinction is important, 
but the nomenclature is decidedly un- 
fortunate, and the so called “square” 
house illustrated is not square in shape. 

The liability of excessive loss of en- 
gine service at terminals is mentioned, 
and a record is quoted showing that an 
engine spent 22% of its time at the ter- 
minal (for repairs, coaling, delays, etc.), 
and 29% in actual running, while various 
delays on the road consumed the re- 
maining 49%. Among the several ter- 
minals illustrated is one having an oval 
“roundhouse” with 70 stalls in two 
groups served by two turntables placed 
side by side in the inclosed space. The 
chapter on coaling plants deals with both 
the storage and handling of coal, and 
gives lists of approximate cost of hand- 
ling by different methods. Most of the 
plants described are for accommodating 
large numbers of engines. The necessity 


of well arranged and well equipped ash- 


handling plants is explained and several 
arrangements are described. The author 
suggests running the engines on a track 
elevated sufficiently to enable the ashes 
to be dumped directly into steel cars, thus 
avoiding all shoveling. 

The author takes occasion to point out 
the lack of economy and poor manage- 
ment in failure to provide equipment 
adequate to the work required. Thus in 
regard to engine terminals he instances 
one coaling plant which needed piping 
for thawing coal in cars and hoppers, and 
another operated by hand shoveling in 
spite of the arguments of the officers for 
a proper mechanical equipment. The 
former plant required during the winter 
a force of 10 or 20 men to Idosen frozen 
coal. The author estimates that the “sav- 
ing” of $500 for a permanent improve- 
ment in the first case and $4500 in the 
second case cost the railways about $2500 
per winter in each case. Probably the re- 
sponsible executive officer reasoned (if 
he reasoned at all) that hand labor was 
cheap, and he failed to realize the high 
aggregate cost of this continued labor 
cost, to say nothing of the additional cost 
of engine service due to the inadequate 
facilities in the second case. 

An interesting chapter on “British 
Freight Service” (by Prof. Wm. J. Cun- 
ningham, Harvard University) points out 
the fundamental difference between Eng- 
lish and American practice. English rail- 
ways handle small shipments rapidly, 
and a large proportion of their freight 
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traffic is closely comparable to the 
vice of American express companies. | )¢ 
American railway handles larger ave: ive 
shipments in larger cars and with far oss 
rapidity. Furthermore, English rai|\ .\< 
do most of the collection and deliver, of 
freight, while American railways handle 
it only from station to station, so that the 
handling of the freight between its points 
of initiation and destination is divided 
between shipper, railway and consignee. 

The chapter on “Management and |)is- 
cipline” applies to railway operation in 
general and relates only incidentally to 
terminal work. But in view of the im- 
portance of the subject at this time, and 
of the fact that the book will be used by 
officers whose duties are much broader 
than (though inclusive of) terminal 
operations, this chapter may be consid- 
ered as highly appropriate. The depart- 
mental, divisional and unit systems of 
organization are explained, but the author 
deals rather with the broad and general 
aspect of the question of securing eftici- 
ency, economy and safety in railway ser- 
vice by proper action on the part of both 
officers and employees. The relations be- 
tween these two elements in matters of 
discipline are discussed at some length. 
The author points out that the men are 
scattered and most of them are not under 
the direct supervision of any officer. 
They should be impressed with an under- 
standing of their responsibilities and the 
importance of performing their duties 
faithfully and thoroughly, and also with 
the feeling that their officers have confi- 
dence in them. But having and showing 
confidence does not imply absence or 
neglect of supervision. In fact, the 
author says plainly that there cannot be 
too much of honest, open and intelligent 
supervision, which in turn carries with it 
the constant education of employees. 

The book is well written, and the 
author is at his best when discussing 
methods and principles rather than in de- 
scribing the details of buildings and 
plants. The illustrations are thoroughly 
good, and special commendation should 
be given for the clearness and good Iet- 
tering of the line cuts. In fact the me- 
chanical work of the book is of a high 
class throughout. 


. ‘ 

MATERIALS AND CONSTRUCTION—A 
Textbook of Elementary Structural 
Design. By James A. Pratt, Mech 
E., Director of the Williamson Fre: 
School of Mechanical Trades; M. \m 
Soc. M. E. Philadelphia, Penn: 
Blakiston’s Son & o. Cloth; 5xi 
in.: pp. xi+196; 85 text figures. ‘Uc. 
net. 


This book is an elementary presenta- 
tion of the subject of materials intended 
for the use of trade-school students. In 
correctness of statement coupled with 
simplicity of language it is admirably 
adapted for that purpose. Not only are 
descriptions of the properties of the vari- 
ous structural materials given, but 4 
simple treatment of the theory of struc- 
tural design as well. 
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sEL ENGINES FOR LAND AND MA- 
RINE WORK—By A. P. Chalkley, 
RnR. Sc. A. M. Inst. C. B. A. I. E. Ez 
With an Introductory Chapter by_ Dr. 


Rudolph Diesel. New York: D. Van 
Nostrand Co. Cloth; 54%x8% in.; pp. 
vili+ 226; 82 text figures. $3, net. 


This book is the American issue of an 
English book published in London a few 

nths ago. The introductory chapter by 
Dr. Diesel is in substance an excerpt 
from his address delivered last spring 
before the British Institution of Mechani- 
cal Engineers and the American Society 
of Mechanical Engineers. 

The book appears to have been made 
up for the most part from information 
gathered from the articles on the Diesel 
engine published during the last two or 
three years in the principal European 
engineering journals: There is unques- 
tionably a very wide interest in and de- 
sire for information upon the Diesel en- 
gine in this country. A large proportion 
of those seeking this information, how- 
ever, are not sufficiently familiar with 
thermodynamics and mathematics to gain 
any very clear idea from the opening 
chapter of this book, entitled “The Gen- 
eral Theory of Heat Engines.” Those 
who can follow the author’s discussion 
will be inclined to question some of his 
statements, as, for example, his remark 
at the opening of Chapter II that the 
essential difference between the Diesel 
engine and practically all other motors 
burning gaseous or liquid fuel in the 
cylinders is that the Diesel engine is a 
combustion engine, while all others are 
strictly speaking explosion engines. Of 
course, one can find warrant for this sort 
of statement in some of the theoretical 
treatises on gas-engine design, but the 
general knowledge as to the length of 
time required for complete combustion in 
even such small-sized cylinders as those 
used on automobiles is sufficient demon- 
stration to the practical mind that no 
hard and fast line of this sort can be 
drawn between the Diesel and other com- 
bustion engines. The same idea is prob- 
ably responsible for the author’s claim 
that the maximum temperatures obtained 
in Diesel engine cylinders are lower than 
those obtained in the gas engine. 

The subjects discussed in the book as 
taken from the chapter headings are as 
follows: Action and working of the 
Diesel engine; construction, installing 
and running of the engine; testing of the 
engine; Diesel engines for marine work; 
future of the Diesel engine. 

A large part of the book is devoted to 
illustrations and descriptions of some of 
the latest types of Diesel engines built by 
European manufacturers. As the book is 
by an. English author, no reference is 
made to American practice (or lack of 
Practice) in this new fleld of mechanical 
engineering. - 

The engineer who wishes to post him- 
self in a general way as to what has been 
done with Diesel engines abroad up to 
about a year ago will find the book a use- 
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ful guide. On the other hand, the author 
does not attempt to go very far into ques- 
tions of detailed design, and cost figures 
are lacking. 

The copy of Dr. Diesel’s original pat- 
ent specification dated Aug. 27, 1892, 
contained in the appendix, raises the in- 
teresting question to what extent Dr. 
Diesel is responsible for the design and 
invention of what is now known as the 
Diesel engine. The specification itself 
bears evidence that carrying the compres- 
sion of air in the cylinder high enough 
to ignite an oil spray, delivered into the 
clearance space at the end of the com- 
pression stroke, which is the distinctive 
feature of what is now known as the 
Diesel engine, was known and used prior 
to Dr. Diesel’s patent. 








Central Electric Station Com- 
mercial Engineering 


COMMERCIAL ENGINEERING FOR 
CENTRAL STATIONS—A compilation 
of papers dealing with subjects of 
articular interest to those engaged 
n central station commercial engin- 
eering work. By Arthur Williams, 
Past- President, National Electric 
Light Association, and Edmund F 
Tweedy, Commercial Engineer, New 
York: McGraw-Hill Book Co. Cloth; 
6%x9% in.; pp. 842; 27 text illus- 
trations. $2.50, net. 


The authors have shown in this volume 
a few typical examples of the engineer- 
ing scrutiny which should be given to 
each proposition to make an excursion 
into new fields of new central-station 
business. The authors’ statements are 
conservative and the book discloses 
fields where few prospects are seen, as 
well as the reverse. 

One of the chief efforts of central- 
Station men is to secure the lighting and 
miscellaneous power load of large build- 
ings which might have isolated generated 
plants. One of the important claims 
which has to be substantiated in each 
case is that it is economy to install 
special steam-heating equipment and 
buy central-station energy instead of 
generating current on the premises and 
using the exhaust steam for heating. An 
accurate estimate of the heating require- 
ments then is one of the most frequent 
problems of the central-station new- 
business engineer, and in their first chap- 
ter the authors have disclosed their prac- 
tice in this particular. 

An opposite process—cooling the air 
in buildings—holds out to the authors 
the prospect of considerable develop- 
ment as future station load, and they 
outline a scheme for determining the 
amount of cooling required for different 
conditions. They say little, however, of 
the actual relation between cooling re- 
quired and the energy or cost of operat- 
ing the cooling systems, though this lack 
is partly made up in discussing refrigera- 
tion for fur-storage rooms and ice and 
ice-cream manufacture. 


Evidently, the relatedness of heating 
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and cooling studies has been considered 
sufficient to allow insertion of the latter, 
between “heating” and “cost of gener- 
ating electrical energy,” divisions which 
we might expect naturally to lie together 
in view of the need for central-station 
managers opposing the installation of 
isolated plants. The two chapters on 
energy costs are compilations of data 
from a number of plants. 

After this comes an instructive chap- 
ter on central-station load factors—the 
ratio of an average load to 
maximum demand. Besides giving per- 
formance data of several plants, it dis- 
cusses a number of influencing condi- 
tions. Among these should be noted the 
effect of the newer high-efficiency in- 
candescent lamps in (1) increasing the 
number of customers for the same out- 
put, and in (2) prolonging the hours of 
service—points which have been neg- 
lected as benefitting the central station. 
It is understood, of course, that every- 
thing that increases diversity of use in- 
creases the ratio of average to maximum 
demand, decreases the hours of idle 
equipment, and decreases unit overhead 
charges. The authors also show the de- 
sirability of securing street-railway load 
on account of the diversity of peaks 
from those of lighting demand. 

After much discussion of engineer- 
ing economics the authors revert to 
chances of future load in special fields 
department stores, office-building eleva- 
tors, ozone production, and sewage treat- 
ment. 

The chapter on ozone generation and 
use is necessarily much abbreviated and 
this is not helped by the careless prepa- 
ration of a drawing showing a Gerard 
machine. The authors give the impres- 
sion that use of ozone may actually 
purify certain bad atmospheres, whereas 
it is a deodorizer and does not eliminate 
deleterious air burdens except by sub- 
Stituting another (CO.). The benefit is 
largely psychological—though just as 
real, perhaps, in some cases. It is hard 
to see how it can truly help, as the 
authors say, “workmen and workwomen 
who are subjected to the deadening 
effects of bad air.” 

There is a long discussion of sewage 
purification which leads, of course, only 
to the conclusions that (1) electric 
energy is applicable so far only in the 
production of chemical disinfectants and 
precipitants, and (2) local use of cur- 
rent is indicated only when the unit 
cost is very low and freight rates on 
chemicals very high. It should be noted, 
however, that the discussion itself is not 
above criticism. For instance, the authors 
seem to have “bacterial purification” in 
mind rather than the removal of putresci- 
ble matter, which is the aim of present- 
day methods. The: seem to fail fully 
to grasp the fact that disinfection of 
sewage is idle without first removing 
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putrescibles. The Brewster sewage dis- 
infection plant is noted as “successful” 
and “still running.” While the work 
there was fairly effective, it was not 
economically successful and we have 
reason to believe has not been carried 
on for some time. 


A Chapter from the Public- 
Health History of New 
York City 
THE CITY THAT WAS—By Stephen 
Smith, A. M., M. D., L. L. D., Com- 
missioner of the Metropolitan Board 
of Health, 1868-1870; Commissioner of 
the Board of Health of New York, 
1870-1875. New York: Frank Alla- 


ben. Buckram; 5}x8 in.; pp. 211; 27 
text figures. $1.25, net. 


The larger and by far the more valu- 
able portion of this volume is devoted to 
a sanitary campaign conducted a half 
century ago to reclaim New York City 
from. filth and communicable diseases 
that almost put the cities of the middle 
ages to shame. The campaign resulted 
in the establishment of the Metropolitan 
Board of Health, the first effective pub- 
lic-health service of New York, Brooklyn 
and other communities now within or ad- 
jacent to Greater New York. The author 
took an effective part in the campaign 
and subsequently was a health commis- 
sioner for the metropolitan district and 
still later for New York City. 

Nearly two-thirds of the volume con- 
sists of an address made by the author 
to a joint committee of the New York 
legislature, which committee then had in 
its charge legislation designed to make 
possible sanitary and other health-pro- 
tective reforms in New York City and 
vicinity. The address was largely com- 
posed of extracts from sworn reports of 
special medical inspectors employed by 
a voluntary organization to make a sani- 
tary survey of New York City. 

The portion of the book which pre- 
cedes the address is in part introductory 
and in part anticipates the account given 
in the address. Following the main ad- 
dress is a second one by the author of 
the book, eulogizing the late Dorman B. 
Eaton, who drafted the bill which did 
much to bring New York out of its sani- 
tary morass, and who for many years 
contributed to the uplift of that city in 
other ways. 

The closing chapter (save for a short 
valedictory) is entitled “The Occult 
Power of Filth.” The chapter aims to 
present the principles of modern health- 
protective work, as based on the germ 
theory of disease, and to ally those 
principles with the older ones which 
actuated the crusade against filth, before 
the germ theory was announced and ac- 
cepted. While this chapter shows a 
grasp of modern public-health principles 
remarkable for a medical practitioner and 
sanitarian of the old school, it does not 
adequately present the vital principle of 
modern health-protective work, which is 
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the control of infection at its source, 
rather than a campaign against various 
infected materials which never should 
have been infected. 

In a small way, “The City That Was” 
(too vague a title for a book of its 
character) deserves a place with Jeph- 
son’s “The Sanitary Evolution of Lon- 
don,” noticed in our issue of Nov. 14, 
1907, p. 541. The later book is only a 
chapter, though a large and important 
one, from the sanitary evolution of New 
York. Its value lies chiefly in the con- 
temporary document which is reprinted 
(from the New York Times of Mar. 13, 
1865). This value is somewhat increased 
and the interest of the book greatly en- 
hanced, by the author’s review of the 
events that led up to his address. It is 
to be hoped that time and strength will 
permit him to review the salient features 
of his work as commissioner of health 
for the old Metropolitan District of New 
York and for the City of New York. 


Elements of Reinforced 
Concrete Design 


REINFORCED-CONCRETE CONSTRUC- 
TION—Vol. I: Fundamental Princi- 
ples. Including Numerous Tables and 
Diagrams to Facilitate the Calcula- 
tion and Design of Reinforced Con- 
crete Structures. Prepared in the 
Extension Division of the University 
of Wisconsin, by Geo. A. Hool, 8S. B. 
Associate Professor of Structural 
Engineering. Engineerin Educa- 
tion Series. New York and London: 
McGraw-Hill Book Co, Cloth; a. 
in.; pp. xX+254; 88 text figures, 1 
diagrams, 16 tables. $2.50, net. 

The Extension Division of the Uni- 
versity of Wisconsin offers, in connec- 
tion with its correspondence-school work, 

a course on reinforced-concrete construc- 

tion, for which there is being prepared a 

three-volume set of textbooks. Vol. I 

of this series, which has just been pub- 

lished, takes up the fundamentals of de- 
sign and, according to its preface, the 
coming two volumes are to be devoted, 
respectively, to the detailed design of re- 
taining walls and buildings, and to the 
detailed design of bridges and miscel- 
laneous structures. None of the details 
of construction or inspection are touched 
upon in this first volume, though there 
is a possibility—not, however, indicated 
in the preface—that the future additions 
will consider something beyond design. 
The treatment of the fundamentals of 
design in the first volume, while follow- 
ing the usual and rational lines adopted 
by the best books heretofore published 
on this subject, is markedly clearer and 
less complicated than in previous works. 
The three preliminary chapters on the 
properties of the materials, concrete, 
steel, and concrete and steel in combina- 
tion, are followed in order by chapters on 
rectangular beams, slabs, cross-beams, 
girders, columns, bending and direct 
stress, and designing tables and diagrams. 

The preliminary chapters are reduced to 

the lowest terms and can hardly carry to 
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a reader anything more than a s: 

tion as to the peculiarities of the 

terials which go to make up reint 

concrete. Obviously, they are on 

cluded to round out the subject and 

books are supposed to be consulte 
any one who wishes to study this 

important branch of concrete cons: 
tion. 

On the other hand the theory of 
sign, which is the main subject of the 
book, is developed in a manner most 
beneficial to those students who, as the 
preface states, are presupposed to hay: 
a knowledge of the elements of struc- 
tures. Problems to be solved, added to 
each chapter, should help materially to 
the understanding of the theories and 
methods described. 

Finally, it must be noted that the book 
is intended for correspondence-school 
study. We have no quarrel with the 
author’s statement that he “sees no rea- 
son why a text of this nature may not be 
employed for other purposes,” i.e., for a 
school-room text or for reference. In 
fact,.we think it eminently fitted for just 
those. purposes. It is when we come to 
the correspondence-school feature that 
we have to admit, not our doubts as to 
its utility for such work, but our wonder 
at the application, industry and almost 
genius of the students who can be led 
from ignorance of all things structural 
through the series published by the Uni- 
versity to a finished capacity for struc- 
tural designing. This is not a criticism 
of that series of books but an expression 
of admiration for the men who use them. 


How United States Railroad 
are Financed 


RAILROAD FINANCE—By Frederick A. 
Cleveland, Ph. D., LL.D. and Fred 
Wilbur Powell, A. M. New York and 
London: D. Appleton & Co. Cloth; 
5%x8% in.; pp. xv +462 . $2.50, net; 
postpaid, $2.70. 

The authors of this book have already 
presented a volume on a similar subject 
entitled “Railway Promotion and Capi- 
talization in the United States,” which 
was reviewed in our issue of July 15, 
1909. Some of the materia! used in that 
volume has also been made use of in the 
first two chapters of the present book, 
entitled, respectively, “The Economic 
Basis of Railroad Investment” and “Pro- 
motion and Underwriting.” The further 
chapter titles will give the reader a fair 
idea of the general scope of the book. 
Chapter IV is entitled “Finances of Con- 
struction,” and will probably be of as 
great interest to engineers as any chapter 
in the book. The author relates here 
some interesting history regarding some 
of the famous (or infamous) construc- 
tion contracts in connection with the 
building of the Union Pacific and other 
roads. Chapter V is entitled “Financing 
Equipment,” and describes the various 
methods by which railways ‘arrange for 
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the purchase of cars and locomotives on 
credit. The author describes the car- 
trust certificate and other methods of 
purchasing equipment on credit; but he 
does not explain why many of the strong- 
est roads financially still continue the 
purchase of equipment on this plan. 
Railways have accumulated a large sur- 
plus and invested it in stocks and bonds 
of other railways and in various outside 
enterprises while still continuing to buy 
their cars and locomotives on credit. It 
would be interesting to know whether 
such a system of financing rolling-stock 
equipment prevails in any other country 
of the world. 

The five or six chapters following are 
devoted chiefly to the financial organiza- 
tion and management of the company, in- 
cluding the methods of accounting. These 
chapters contain much material that 
should be very valuable for reference. 
Chapters XII, XIII and XIV are devoted 
to “Insolvency,” “Receivership” and “Re- 
organization,” respectively. Chapters XV 
and XVI are both devoted to the sub- 
ject of consolidation and have much his- 
torical interest for their record of im- 
portant consolidations which have taken 
place in the past. The last chapier 
of the book relates to the subject of 
over-capitalizations and the book con- 
cludes with a very complete bibliography 
occupying no less than 75 pages, while 
the index to the present volume is 33 
pages in length. This long chapter on 
“Bibliography” is practically a catalog of 
all the important books which have been 
published on railway finance. 








RAILROAD OPERATING COSTS—A 
Continuation of Studies in Operating 
Costs of the Leading American Rail- 
roads. Arranged to include the op- 
erations of 1911. By Suffern & Son. 
Volume II. New York: Suffern & 
son. Cloth; 8x11 in.; pp. 144; 64 text 
figures. $2, net. 

The title to this book is misleading, or 
rather it is not enlightening. In fact, 
however, it would not be easy to giv: a 
short title defining the scope of the work. 
It is an analysis of railway statistics and 
particularly statistics regarding railway 
operating expenses which aims to bring 
out the lessons regarding possitle econo- 
mies, etc., which such statistics, properly 
interpreted, should teach. In examining 
the tables and diagrams in the book, one 
is reminded, indeed, of some of the valu- 
able matter’ collected and presented a 
quarter century ago by the late A. M. 
Wellington in his “Economic Theory of 
Railway Location.” 

Chapter I is devoted to the analysis of 
ceneral Statistics given in the Interstate 
Commerce Commission reports, such as 
Capitalization per mile, gross earnings 
per mile, population per mile, density of 
traffic per mile, and per cent. of operat- 
'ng expenses to gross earnings. An in- 
'eresting feature of this chapter is a 
Series Of. profiles of some of the most 
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important trunk-line railways and main- 
line railways west of Chicago. 

In the chapters following, the various 
subjects taken up are: “Maintenance of 
Way and Structures,” “Maintenance of 
Equipment,” “Freight Car Maintenance,” 
“Locomotive Maintenance,” “Passenger 
Car Maintenance,” “Transportation Ex- 
pense” and “Fuel.” One defect in the 
comparisons and figures given in the 
book is the lack of full knowledge con- 
cerning the local conditions which may 
have caused a discrepancy to which 
attention is directed. The authors of the 
book are in fact a firm of accountants. 
For a critical analysis in detail of the 
operations of any particular road, or its 
comparison with results on another road, 
an intimate knowledge of all the circum- 
stances of the two roads would need to 
be acquired, which was apparently not 
available to the authors of this book. 

A capital defect in the book is the lack 
of any index whatever, save a rather pro- 
fuse table of contents. Those who will 
use suci a book will do so chiefly 
as a boo’ of reference and it is surpris- 
ing that a thorough index guide to its 
contents should not have been included 
between its covers. 











On Grinding 


Reviewed by WILLIAM W. Birp* 


AMERICAN MACHINIST GRINDING 
BOOK—Modern Machines and Appli- 
ances, Methods and_ Results. By 
Fred H. Colvin and Frank A. Stan- 
ley, Associate Editors “American 
Machinist,” Members A. S. M. E. New 
York and London: McGraw-Hill 
Book Co. Cloth; 6x9%4 in.; pp. ix + 
383; 286 illustrations; 36 tables. $3, 
net. 


This publication is compiled from a 
variety of reliable sources, including the 
American Machinist, Grits and Grinds 
and the Transactions of the American So- 
ciety of Mechanical Engineers. While 
there may be some difference of opinidn 
as to the relative values of the abstracts 
made, they are all valuable and show that 
good judgment and care were used in 
their selection. 

If the reader of the book will bear in 
mind that it is made up of the opinions 
and practices of numerous firms, opera- 
tors and demonstrators, he will readily 
understand why seeming contradictions 
occasionally occur. ‘The very fact that 
the text is made up from such a_ variety 
of sources, makes the book more valuable 
and is one of its strongest features. As 
due credit is given in most cases, the 
reader is free to choose his ow 1 authority 
without involving the authors «.f the book. 

The arrangement of the text is good. 
The illustrations are largely from line 
drawings and are well chosen to supple- 
ment the text. “he first part of the book 
is devoted to what might be termed 
Manufacturing Grinding, with illustra- 


.*Professor of Mechanical Engineering, 
Worsester Folytechnic Institute, Worces- 
er, Mass. 
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tions and description of the principal 
kinds of grinding machines. The last part 
of the book deals with the finer phases of 
grinding, such as tool and cutter work. 

While the careful reader of the engi- 
neering, technical and trade press will 
find in the book little which is new to 
him, he must admit that to have the best 
of what he has read, gathered together in 
fi... reference form, is well worth while. 
On the other hand, he who has read little 
about grinding will find the book a source 
of information and very suggestive. The 
reviewer feels that the subject of drill re- 
sharpening and the grinding of lathe, 
planer and boring-machine cutting tools 
should have received more space in the 
text. The increased production due to 
the proper grinding of these cutting tools 
would seem to warrant extra attention. 
The reviewer would also suggest that 
more might have been said relative to 
dry grinding in resharpening high-speed 
cutting tools. The interesting tests upon 
the bursting speeds of grinding wheels 
which have been made would be of va!l‘.c 
and these results might well have ‘een 
included in this book. 

The authors have, however, p:oduced a 
book which should be owned «nid used by 
every grinding-machine orcratcr as well 
as by superintendents ard students of 
grinding. 


SHOP MATHEMATICS— Part I: Shop 
Arithmetic. Prepared in the Exten- 
sion Division of the University of 
Wisconsin. By Earle B. Norris, 
M. E., and Kenneth G. Smith, A. B., 
B. S. (Milwaukee), Associate Pro- 
fessors of Mechanical Engineering. 
New York and London: McGraw-Hill 
Book Co. Cloth; 6%x9% in.;: pp. 
xi+187; 86 text figures. $1.50, net. 

The authors have explained at length, 
and in words that a person with only an 
elementary knowledge of English should 
readily grasp, the fundamental concep- 
tions and operations of simple arithmeti- 
cal calculation. Particular attention is 
paid to giving full definitions and expla- 
nations of the terms and processes com- 
monly used. While this involves a large 
amount of repetition and drilling on cer- 
tain of the more elusive points, it is 
probable that this style of treatment is 
not only necessary but desirable, in view 
of the service for which the book is de- 
signed, namely, “to teach the fundamental 
principles of mathematics to shop men.” 

A noticable feature of the work and 

one which should prove attractive and 
also an aid to its success, is the fact that 
figures have been reduced in number to a 
minimum, so that in physical appearance 
a page is more like the “story of arith- 
metic” than the “statistic: of arithmetic.” 
A conversational tone seems to pervade 
the book, and this, in connection with the 
use of apt and clear references to com- 
mon everyday applications of the subject, 
and with illustrations of familiar ma- 
chines and devices, should convey to the 
student an idea of pleasure rather than 
of punishment. 
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Publications Received 


{ So far as possible the name of each publisher of books or 
pamphlets listed in these columns ig given in each entry. 
If the book or pamphiet is for sale and the price is known 
by the editor the price is stated in each entry. Where no 
price is given it does not necessarily follow that the book 
or pamphlet can be obtained without cost. Many, but 
not all, of the pamphlets, however, can be secured with- 
out cost, at least by inclosing postage. The amount of 
postage necessary can be estimated approximately from 
the stated size of the book or pamphlet and the number 
of pages it contains. Reprints of papers read before 
engineering societies and printed by the authors for pri- 
vate circulation can often be obtained without cost by 
addressing the author, whose name and address is always 
given when known, Persons who are in doubt as to the 
means to be pursued to obtain copies of the publications 
listed in these columns should apply for information to the 
stated publisher, or in case of a reprint of a society paper 
to the author of the paper. The stated American prices 
of foreign books are based on 40 cents per shilling and 
per mark for British and German books, respectively, and 
30 cents per franc for French books, the extra allowances 
being for importation costs. | 


THE BACTERIOLOGY OF SURFACE 
WATERS IN THE TROPICS—By 
Wm. Wesley Clemesha, M.D. (Vict.), 
. P. H., Major, Indian Medical Ser- 

vice; Sanitary Commissioner, Ben- 

al; Professor of Hygiene, Medical 
ollege, Calcutta; Late Officiating 

Sanitary Commissioner, Madras. 

Calcutta: Thacker, Spink & Co. 

don: E. & F. N. Spon, Ltd. 


5%x8% in.; pp. 161; numerous tables. 
Rs. %. 


CAISSON SICKNESS AND THE PHYSI- 
OLOGY OF WORK IN COMPRESSED 
AIR—By Leonard Hill, M. B., F. R. 
S.; Lecturer on Physiology, London 
Hospital. London: Edward Arnold. 
New York: Longmans, Green & Co. 
Cloth: 5% x9 in.; pp. ix + 255; 66 text 
figures. $3, net. 


DESCRIPTIVE GEOMETRY—In_ Six 
Parts. By William Calvin Hoover 
Slagle, C. E.; Assistant Professor of 
Descriptive Geometry and Drawing, 
University of Pennsylvania. New 
York and London: McGraw-Hill 
Book Co. Cloth [bound separately]; 
64%x9% in. $6, net, per set. 

Part 1. rojections. Pp. 94; 76 text 
Point, Line 


figures. $1. 
Part II. Problems of the 

Pp. 142; 284 text figures. 
Pp. 90; 


and Plane. 
Pp. 49; 
38 text figures. 75c. 


Part V. Isometric Drawing. Pp. 77; 
74 text figures. 75c. 
Part VI. Perspective. Pp. 95; 75 text 

figures. $1. 


DIFFERENTIAL AND INTEGRAL CAL- 
CULUS—An Introductory Course for 
Colleges and Engineering Schools. 
By Lorrain S. Hurlburt, Collegiate 
Professor of Mathematics in _ the 
Johns Hopkins University. New 
York and London: Longmans, Green 
& Co. Cloth; 5%x8% in.; pp. xviii+ 
481; illustrated. $2.25, net. 

DIGEST OF WORKMEN'S COMPENSA- 
TION LAWS—A Reference Work for 
the Legislator, Lawyer, Insurance 
Expert, Employer and Employee. 
Prepared by The National Associa- 
tion of Manufacturers and The Man- 
ufacturers’ Association of Connecti- 
eut. St. Louis, Mo.: Committee for 
Accident Prevention and Workmen's 
Compensation, 706 Locust St. Paper; 
6x8% in.; pp. 55. 15¢c. 


DON'TS FOR PLATELAYERS — Being 
Simple Hints on Track Maintenance. 
By A. J. Beaton, M. Inst. C. E., F. S. 
A., Scot.: Assistant Engineer-in- 
Chief, South African Railways. Pre- 
toria: Government Printing Office. 
Paper; 3%x5% in.; pp. 23. (Printed 
in English and German.) 


ELEMENTARY MACHINE DRAWING 
AND DESIGN—By William C. Mar- 
shall, M. E., C. E.; Assistant Profes- 
sor of Machine Design. Sheffield 
Scientific School of Yale University: 
Formerly Assistant Professor of De- 
scriptive Geometry and Drawing in 
S.S.S.; M. Am. Soc. M. E. New York 
and London: McGraw-Hill Book Co. 
Cloth: 64% x9% in.: pp. 320: 202 text 
illustrations. $3, net. 

FIRST NATIONAL MINE-SAFETY DEM- 
ONSTRATION, Pittsburgh, Penn., 
Oct. 30 and 31, 1911—Byv Herbert M. 
Wilson and Albert H. Fay. With a 


1.50. 

Part III. Warped Surfaces. 
35 text figures. $1. 

Part IV. Shade and Shadows. 
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Chapter on the Explosion at the Ex- 

erimental Mine by George S. Rice. 
J. S. Department of the Interior Bu- 
reau of Mines [Joseph A. Holmes, 
Director]. Bulletin 44. Pub. Doc. 
Paper; 6x9 in.; pp. 75; illustrated. 


GRAVITATION—By Frank Harris, B. A. 
Oxon.; Late Executive Engineer, 
and Assoc. M. Inst. C._ E. New 
York, London, Bombay and Calcutta: 
Longmans, Green & Co. Cloth; 54x 
9 in.; pp. xi+ 107; 18 text figures. $1, 
net. 


ILLINOIS STATE GEOLOGICAL SUR- 
VEY—Bulletin No. 17. Portland- 
Cement Resources of Illinois. By A. 
V. Bleininger, E. F. Lines and F. E. 
Layman. [F. W. DeWolf, Director.] 
Urbana: University of Illinois. Cloth; 
6x9% in.; pp. 121; 19 plates. 

LIGHT, PHOTOMETRY AND ILLUM- 
INATION—A Thoroughly Revised 
Edition of “Electrical Illuminating 
Engineering.” By William Edward 
Barrows, Jr., B. S., E. E.;_ Professor 
of Electrical Engineering, University 
of Maine. New York and London: 
McGraw-Hill Book Co. Cloth; 64x 
9% in.; pp. ix + 335; 192 text figures; 
numerous tables. $3, net. 

A MANUAL OF PHYSICAL MEASURE- 
MENTS—By Anthony Zeleny, Ph. D., 
Professor of Physics, and Henry A. 
Erickson, Ph. D., Assistant Professor 
of Physics, University of Minnesota. 
Third edition. New York and Lon- 
don: McGraw-Hill Book Co. Cloth; 
5x7™% in.; pp. 248; 125 text figures. 
$1.50, net. 


MECHANICAL ENGINEERING LABOR- 
ATORY MANUAL-—By Ear! B. Smith, 
M. E.; Assistant Professor of Ex- 
erimental Mechanical Engineering, 
rexel Institute. Second Edition. 
Philadelphia: The Drexel Institute 
Press. Cloth; 6x9% in.; Pp. iv + 92; 
17 text figures. $2, postpaid. 


MECHANISM — By Robert McArdle 
Keown, .B. S., Assistant Professor of 
Machine ‘Design, University of Wts- 
consin. New York and London: Mc- 
Graw-Hill Book Co. Cloth; 6%x9% 
in.; pp. 169; 168 text figures. $2, net. 


THE METALLOGRAPHY OF IRON AND 
STEEL—Ey Albert Sauveur, Profes- 
sor of Metallurgy and woterre hy 
in Harvard University. Cambridge, 
Mass.: Sauveur and Boylston. Cloth; 
7%x10% in.; pp. xv + 385; illustrated. 
$6, postpaid. 


MILITARY HYGIENE AND _ SANITA- 
TION—By Col. Charles H. Melville, 
M. B. Edin., D. P. H.; Royal Army 
Medical Corps; Late Sanitary Officer, 
Army Headquarters, India. New York: 
Longmans, Green & Co. London: 
Edward Arnold. Cloth; 5%x9 in.; 
pp. 418; numerous tables and dia- 
grams. $3.50, net. 


MODERN ROAD CONSTRUCTION —A 
Practical Treatise for the Use of En- 
gineers, Students, Members of Local 

, Authorities, Ete. By Francis Wood, 
M. Inst. C. E., F. G. S., Borough Sur- 
veyor of Fulham [England]; Author 
of “Practical Sanitary Engineering.” 
London: Charles Griffin & Co., Ltd. 
Philadelphia, Penn.: J. B. Lippincott 
Co. Cloth: 5%x8 in.: pp. xi+137; 
two folding plates and 25 text fig- 
ures. $1.50, net. 


THE MOSQUPTO: ITS RELATION TO 
DISEASE AND ITS EXTERMINA- 
TION—By Alvah H. Doty, M._D.; 
Formerly Health Officer of the Port 
of New York. New York and Lon- 
don: D. Appleton & Co. Cloth; 4%x 
6% in.; pp. 79; 11 illustrations. 


PRELIMINARY STUDIES IN BRIDGE 
DESIGN—Bein~ the first of a series 
of small volumes, each complete in 
itself, dealing with the design of 
ordinary highway bridges of moder- 
ate spans. By Reginald Ryves, 
Assoc. M. Inst. C. E., M. Assoc. Cons. 
Engrs.; Author of “The King’s High- 
way, or the Nature, Purpose and De- 
velopment of Roads and Road Sys- 
tems.” London: The St. Bride's 
Press, Ltd. Cloth; 5x7% in.; pp. 
bs +57; 33 text figures. 2/- net = 
80c. 


THE PRINCIPLES OF PARALLEL PRO- 
JECTING-LINE DRAWING—Part I 
of “The Theory of Engineering 
Drawing.” By Alphonse A. Adler, 
B. S., M. E.; Instructor in Mechanical 
Drawing and Designing, Polytechnic 
Institute, Brooklyn, N. Y. New York: 
D. Van Nostrand Co. Cloth; 6x9 in.; 
pp. vi+66; 48 text figures. $1, net. 


THE RELATION BETWEEN CAPITAL 
AND RATES—An Address Delivered 


at the University Club, New York 


Vol. 68. > 


City, Mar. 7, 1912. By | 
Strauss, of J. & W. Selizm 
and a Director of J. G. Wh 
Inc. New York: J. G. Whit 
Inc. Stiff paper; 5%xs8 in.: 
REPORT OF BUREAU 
LICS, BARGE 
the 12th Annual Report 0; 
Gaging [John P. Newton, 
Engineer]. seing Supple 
Annual Report of the State 
and Surveyor of the Stat: 
York, for the Fiscal Year en 
30,1911. Vol. Il. Albany, N 
Doc. Cloth; 6x9 in.; pp. 314 


SMALL WATER SUPPLIES—)1 
Practical Treatise on th« 
of Collecting, Storing and Co 
Water for Domestic Use j; 
Country Mansions, Estates a; 
Villages and Farms, for th: 
Engineers, Estate Agents an 
ers of Country Property. By 
Taylor, C. E.; Member of th: 
tute of Municipal Engineers 
of “A Manual of Civil Eng 
Practice.” London: B. T. tsfor 
New York: D. Van Nostran: 
Cloth: 5%x8 in.; pp. vii+174 
text illustrations. $2, net. : 

STATE AND MUNICIPAL REGULA- 
TIONS FOR THE QUALITY. [1 
TRIBUTION, AND TESTING | 
ILLUMINATING GAS—Circula) 

32 of the Bureau of Standards. 
artment of Commerce and Labor: § 
V. Stratton, Director. Washington 
D. C.: Pub. Doc. Paper; 7x10 : 
po. 133. 

STUDIES IN RADIOACTIVITY—pRy w 
H. Bragg, M. A., F. R. S., Cavendist 
Professor of Physics in the Univer- 
sitv of Leeds; formerly Elder Pro- 
fessor of Mathematics and Physics 
in the University of Adelaide. New 
York: The Macmillan Co. London: 
Macmillan & Co., Ltd. Cloth: 6x9 
in.: pp. 196; 70 text figures. $1.60 
net. ; 

SYLLABUS OF MATHEMATICS—A Sym- 
posium Compiled by the Committee 
on the Teaching of Mathematics to 
Students of Engineering. Accepted 
by the Society for the Promotion of 
Engineering Education at the 19th 
annual meeting held at Pittsburgh, 
Penn., June, 1911. Ithaca, N. Y:: 
The Secretary (Henry H. Norris, 
Cornell University). Cloth; 5%x9 
in.; pp. 136; illustrated. 75c., net. 


TECHNICAL ‘BOOKS OF 1911—A Selec- 
tion. Brooklyn, N. Y.: Pratt Insti- 
tute Free Library. Paper; 416x7% 
in.; pp. 26. 


A TEXT-BOOK OF PHYSICS—Contribu- 
tors, A. Wilmer Duff, E. Percival 
Lewis, Charles E. Mendenhall, Al- 
bert P. Carman, R. K. McClung and 
William Hallock. Edited by A. Wil- 
mer Duff, D. Se.,_ Professor of 
Physics, Worcester Polytechnic In- 
stitute, Worcester, Mass. Third 
edition, revised. Philadelphia: P. 
Blackiston’s Son & Co. Cloth; 5%x 
8% in.; pp. 686; 595 text illustrations. 


A TREATISE ON THE DESIGN AND 
CONSTRUCTION OF ROOFS—By N. 
Clifford Ricker, B. S, M. Arch., D. 
Arch.; Professor of Architecture, 
University of MIllinois: President, 
Tilinois Board of Examiners of 
Architects. New York: John Wiley 
& Sons. London: Chapman & Hall, 
Ltd. Cloth; 6x9% in.; pp. xiii+419; 
644 text figures. $5, net (21/-, net). 


TUNNELING: A PRACTICAL TREATISE 
—By Charles Prelini, C. E.; Author 
of “Earth and Rock Excavation.’ 
“Dredges and Dredging,” “Earth 
Slopes, Retaining Walls and Dams”; 
Professor of Civil Engineering, Man- 
hattan College, New York Sixth 
edition, revised and enlarged. New 
York: D. Van Nostrand Co. Cloth; 
6x9% in.; pp. xix + 349; 167 text illus- 
trations. $3, net. 


U. S. DEPARTMENT OF AGRICULTURE 
Fores. Service, Bulletin No. lll 
ne S. Graves, Forester.] Light- 
ning in Relation to Forest Fires. 
By Fred G. Plummer, Geographer. 
Washington, D. C.: Pub. Doc Paper: 
6x9 in.; pp. 36; 17 illustrations. 


WIE_LERNE ICH SKIZZIEREN?—33 
Tafeln mit 264 Abbildungen und aus- 
fiihrlichem Text fiir alle technischen 
Berufe zum Selbstunterricht. Von 
Ad. Vieth, Professor, Regierungs- 
baumeister a. D. und Oberlehrer am 
Technikum der freien Hansestadt 
Bremen. . Bremen: 
Selbstverlag des rfassers Ad. 
Vieth. Paper: 5%x8 pp. 47 
(plates 74x10 In.). 3 Mark: \merl 
ean price, $1.20, net. 
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